A BUDAPEST TREATY ON THE INTERNATlONAl^^ 
J^^OGNmON OF THE DEPOSIT OF MlCROORG/M^p 
^I^TOR THE PURPOSES OF PATENT PROCEDUB^^ 



IKTERNATIONAL FORM 



Hoechst Marion Roussel 
1, Terrasse Bellini 
F-92800 Puteaux 

RECEIPT rN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant lo Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
idcntifiTid ^{ the bottom of ihts puge 



I IDENTIFICATION OF THE MICROORGANISM 


Identification reference given by ihc DEPOSITOR: 
BN78 0,<? >'-U> ) 


Accession number given by ihe 
INTERNATIONAL DEPOSITARY AUTHORlTi': 

DSM 12976 




n. SCIENTIFIC DESCRIPTION aND/OR PROPOSED TAXONOMlC DESIGNATION 




Tlic microorEQJiism idcmificd under I. above was accompanied by; 






(X ) a scicniific description 

(X ) a proposed uxonomic dcsignaiion 






(Mark wiiJi a cross ^^bcrc applicable). 







III. RECEIPT AND ACCEPTANCE 



This Iniemational Depository Authority scccpis iht microorganism idcn.incd under 1. above, which received by it on 19 99-08-06 
(Date of the original deposit)'. 



IV. RECEIPT OH REQUEST FOR CONVERSION 



Th* mierootganism identif.ed under 1 above was reecived by this Internalional Deposiury Au.l.orip. on (date of original deposit) 
for conversion). 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Nttme: DSMZ-DEUTSCHE SAMNfl-UNG VON 

MIKROORGANISMEN UND ZELLKULTUREN GmbH 

Address: Mascherodcr Wcg lb 
D*38!24 Braunschweig 



Signaturc($) of (>cr$on(5) hoving ihc power to represent tlic 
Intcmailonal Depositary Audiority or of authorized officiul(s): 



D5fc: 1999-08-12 



' Wbctc Rule 6.4 (d) applief. tueh Uaie is ihe date on *hich the Jiatui of Iniernaiional depoiiisiy authority was acquired. 
FArm nSM7^BP/4 fiole oaee) 0196 



BU 



BUDAPEST TREATY ON THE INTERNATlONAl^^ 
XiNITlON OF THE DEPOSIT OF MICROCROaN^^ 

FOR THE PURPOSES OF PATENT PROCEDURE^^' 



INTERNATIONAL FORM 



Hoechst Marion Roussel 
1, Terrasse Bellini 
F-92800 Puteaux 

VIABILITY STATEMENT 
issued pursuant to Rule 10.2 by ihc 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of ihis page 



ll. DEPOSITOR 



iKame: Hoechst Marion Roussel 

1, Terrasse Bellini 
I Address: F-92 8 00 Puteaux 



III. VIABILITY STATENfEKT 



II. IDENTinCATlON OF THE MICROORGANISM 



Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM 12976 
Dmc of the deposit or llic transfer': 

1999-08-06 



■n^c viability of the microorganism identified under II above was tested on 1999-08 06 
I On that date, the said microorganism wa^ 

(X)' viable 
( f no longer viable 



IV. CONDITIONS UNDER WHICH THE VIABILITY TEST I-L\5 BEEN PEREORMED^ 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name: DSMZ-DEUTSCHE SAMMLUNG VON 

MIKROORGANISMEN UND 2ELLKULTUREN GmbH 

Address: Mascherodcr Wcg lb 
DOS 12* Braunschweig 



SignaturcCs) of pcrson(s) having the power to represent the 
Inicrnulional Depositary Authority or of authorized oir»cial(s): 

D«c. 1999-08-12 



,„di««c «h. d.,e of origin.! deposU or, whc™ » new dcposi. or , .r.mfcr h.->s been mcde. 0,e most rcccn. rclevan, date (d3.c orCe new dcposi. o, 

date of th€ transfer). . 

In the casej referred to in Rule I0i(«) (ii) and (iii). refer to the most ntceni viability i^^si 

Mirk with a cfOJS the applicable box. 

FU! in if the information haf been requested and if the results ot the test were negative. 



Form DSMZ-BP/9 (sole page) 0196 



^ BUDAPEST TREATY ON THE INTERNATIONAL.^^ 
jiikoGNTnON OF THE DEPOSIT OF MlCROORGAN^^ 
'^■f FOR THE PURPOSES OF PATENT PROCEDUR^^ 



INTERNATIONAL FORM 



Hoechst Marion Roussel 
1, Terrasse Bellini 
F-92800 Puteaux 

RECEIPT IN THE CaSE OF AN ORJGINaL DEPOSIT 
issued pursuant lo Rule 7.1 by ihe 
INTERNATIONAL DEPOSITARY AUTHORn'i' 
identified at the bottom of tliis page 



I IDENTIFICATION OF THE NflCROORGANISM 


Idcnliftcaiion reference given by the DEPOSITOR; 

BM83 6 O^J^'^'^^) 


Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM 12977 



II. SCJENTinC DESCRIPTION AND/OR PROPOSED TAXONOVUC DESIGNATION 



The microorga/iism identified under I. tvbovc was occompanied by: 

(X ) a scientific description 

(X ) a proposed laxonomic dcsitinailon 

(Mark with a cross where applicoble). 



III. RECEIPT AND ACCEPTANCE 



T7>is International Depositor^' AuthoriO' ^ccpts the microorganism identified under 1. above, which wa. received by it on 19 9 9-08-06 
(Date of ihc original deposjt)'. 



IV. RECEIPT OF REQUEST FOR CONVERSION 



microors^ni^m identified under 1 above svas received by this Internationa) Depositary Authorin^ on (date of f^'^'^'\^'P^l^^^^^ 
a reques? 10 convert the originol deposit to a deposit under the Budapest Trc3r>- was received by it on (date of receipt of request 



The 
and 

for conversion). 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Nsmc: DSMZ-DEUTSCHE SAMMLUNG VON 

MllCROORGANISMEN UND ZELLKULTUREN GmbH 

Address: Maschcroder Wcg lb 
D-38124 Br«unschweig 



Signuture(5) of person^) having the power to represent the 
Intcmaiionat Depositary Authority or of nuihorizrd olTiciaKs): 

6^. u^^-o. 



Date: 1999-08-12 



' Where Rule 6.4 (d) .ppliei. such date to the date on which 0>« »utU5 of mtemeclonal dcpojit«y eoAority wu «quirtd. 
Foim DSMZ-BP/4 (sole page) 0196 



BUDAPEST TREAT/ ON THE CNTERNATIONA^^ 

,^HfcooNrnoN of the deposit of microorganism 

for the purposes of patbkt procedur^^ 



fnternational form 



Hoechst Marion Roussel 
1, Terrasse Bellini 
F-92800 Puteaux 

VIABILITY STATEMENT 
issued pursuant to Rule 10.2 by the 
international depositary AUTilORJTY 
identified nt the bottom of this pace 



I. depositor 


II. identification of the MlCROOaGANISM 




Name: Hoechst Marion Roussel 

1, Terrasse Bellini 
Address: F-92800 Puteaux 




Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 
DSM 12977 

Dote of ilie deposit or the transfer': 
1999-08-06 





in. VIABILITY STATENfBNT 



The viability of ihe microorganism identified under II above was tested on 1999-08- 
On that dat£. t])e said microorganism was 



(X)- viable 



( )* no longer viable 



IV. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED' 



V. nsITERNATIOWAL DEPOSITARY AUTHORITY 



Name: DSMZ-DEUTSCHE SAMMLUNO VON 

MIKROORCANISMEN UND ZELIKULTUREN GmbH 

Address: Maschcrodcr Wcg lb 

DOS 124 Braunschweig 



Signaiurc(s) of pcrson(5) having the power to represent the 
Inicrnationat Depositary Authority or of Quihorized otTicioi(s): 

Daii: 1999-08-12 



Uidiwitc Ihc date of OfiginM deposit or. where a new deposit or i trunsfer has been mmJc. ihe most recent relevant date {date of the n^w deposit or 
dale of ihe transfer). 

In the c«cs fcfcncd to in Rule 10.2(*) (ii) and (iii), rtfer w the most rec<m vUbility test 
Mirk with a crosi the opplicuble box. 

Fill in if the information has be<n requested and if the results of the test *er« negative. 



Form DSMZ.BP/9 (sole page) 0196 



BUDAPEST 1"REaTV ON THE INTERN ATlONAl. 
mON OF THE DEPOSIT OF MlCROORGAr' 
THE PURPOSES OF PATENT PROCEDU 



Hoechst Marion Roussel 
1, Terrasse Bellini 
F-92800 Puteaux 



INTER>iATlONAL FORM 



RECEIPT IN THE CASE OF AN ORJCINAL DEPOSIT 
issued pursuant to Rule 7,1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified ot ihc bonom of ihib page 



I. IDENTinCATIQN OF THE MICROORGANISM 



Idcntifical'ion reference given by the DEPOSITOR: 

BM13 7 C - Cr^. ^'*v <^sr-'-'-" ^ ' 



Accession number given by ihc 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM 12978 



11. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 



The microorganism identified under I. sbovc was accompanied by: 

{X ) a scieniiHc description 

(X ) a proposed taxonomic designation 

(Mark with a cross where applicable). 



111. RECEIPT AND ACCEPTANCE 



This International Dcposimy Authority accepts ihc microoroanism identified under I. above, which was received by it on 1999-08-06 
(Dale of the original deposit)'. 



IV. RECEIPT OF REQUEST FOR CONVERSION 



microorcanism idcnllflcd under 1 above was received by Uiis ImcrnMional Ocposiinry AuUioriry on (date of original deposit) 
a request lo convert the original deposii lo » deposit under the Budapest Treat)' wixs received by it on (dale of receipt of request 



The 

and a request 
for conversion). 



V. INTERNATIONAL DEPOSITARY AUTHORI TY 



Name: DSMZ-DEUTSCHE SAMMLUNQ VON 

MIKROORCANISMEN UND ZELLVCULTUREN GmbH 

Addre&s: Maschcrodcr Wej lb 
DOB 124 Brftunschweig 



Si5naturc(5) of person(s) hoving the power to represent the 
Imcmstional Depositary Authority or of authorized cfncial(s): 

Date: 1999-08-12 



• Where Rule 6.4 (d) applies, such date is lh« date on which the suioj of inicmttionul depojiiwy luthority was acquired. 
Form DSMZ-BP/4 (tole ptge) 0196 



BUDAPEST TREATY ON THE INTERNATIONAL 
ITION OF THE DEPOSIT OF M1CR00RGAN( 
THE PURPOSES OF PATENT PROCEDURE 



rAN^M 

JRE^^ 



tnternational form 



Hoechst Marion Roussel 
1, Terrasee Bellini 
F-92800 Puteaux 



VIABILITY STATEMENT 

issued pursuant to Rule 10.2 by tJ^c 

international depositary authority 

idcniincd at the bottom ol dtis page 



Nome: Hoechst Marion Roussel 

1, Terrasse Bellini 
Address: F-92800 Putcaux 



. DEPOSITOR 



n. IDENTIFICATION OF THE MICROORG/\NISM 



Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM 12978 

Dnic of the deposit or the Lransfer': 
1993-08-06 



in. VIABILITY STATEMENT 



TlK viability of the microorganism identified under 11 :\bovc was tested on 1999 06 06 
On that date, the said microorganism was 



(X)' viable 

( y no longer viable 



IV. CONDITIONS UNDER WHICH THE VlABlLIT-r' TEST HAS BEEN PERTORMED' 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name: DSMZ-DEUTSCHE SAMMLUNG VON 

MIKROORGANISMEN UND ZELLKULTUREN Gmbll 

Address: Maschcfodcr Wcg lb 
D-38124 Bfflunsch^cijj 



Signatun:(s) of person(s) having the power to reprcscni the 
Inicmoiional Depository Authority or of authorized offtciaUs): 

Date. 1999-08-12 



indicate the aat^ of oriemal deposit or. where a new depos.t or a transfer has been made, the most recent relevant d.tc (dme of the new deposit or 
daw of ihe iransfcr). 

In the cases refefred to in Rule (ii) and (Hi), refer to the most recent viability test. 

Mark with » cross the appUcable box. 

Fill *n if the informalion has been rcqucsied and if the results of the test v^crc negauvc. 



Form D5MZ-BP^ (sole page) 0196 



BUDAPEST TREATY ON THE INTERN ATlONAl^^ 
OGNITION OF THE DEPOSIT OF MICROOROA>^^ 
FOR THE PURPOSES OF PATENT PROCEDUR^^ 



ThTTERNATlGNAL FORM 



Hoechst Marion Roussel 
1, Terrasse Bellini 
F-92800 Puteaux 


RECEIPT IN THE CASE OF aN ORJOINAL DEPOSIT 
issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
idtniincd si ihe bonom of this page 


V IDENTIFICAHON OF TI-IE MICROORGANISM 


Identification reference given by the DEPOSITOR: 

BM14 8 (.--- O^U^i ^ V) 


Accession number gi^ cn by the 
INTERNATIONAL DEPOSITARY AUTHORiri": 

DSM 12979 





U. SCIENTIFIC DESCRIPTION aKD/OR PROPOSED TaXONOMIC DESIGNATION 



The microorganism identified under I. above was accompanicrd by: 

(X ) a scicniiftc description 

(X ) a proposed Lvtonomic designation 

(Mark '^iih a cross where applicable). 



111. RECEIPT AND ACCEPTANCE 
1 ~ ~ 

This International DcpositJiry Auihoriry accepts tlic microorganism idrniined under I above, which wa^ received by it 
(Date of ihe original deposit)'. 



IV. RECEIPT OF REQUEST FOR CONVERSION 



The microorganism Identified under I above received by this Imernailonal Depositary Audioricy on (date oforieinal deposit) 
and a request to convert Ihc oriclniil deposit to a deposit under the Budapest TreoT>' was received by .1 on (date of receipt of request 
for conversion). 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name: DSMZ-DEUTSCHE SAMMLUNG VQN 

MlKROORGANl^MEN UND ZELLKULTUREN GmbH 

Address: Maschenxlcr Wcg lb 
D-3S124 Braunschweig 



Si6noture(s) of pcr5on(!;) having the power to represent Ihc 
International Dcposirary Authority or of authorized ofTiciaKs): 



Daw: 1999-08-12 



' Whcrt Rule 6.4 (d) applici. such dttc U ihe dale on which the status of international depositary authority was acqutred. 
Foftn DSMZ»BP/4 (sole page) 0196 



BUDAPEST TREATY ON THE INTERNATIONAL 
^^l^pGNrnON OF THE DEPOSIT OF MICROORGaN^^^ 
I^BfOR the purposes of PATENT PROCEDURE 



INTERNATIONAL FORM 



Hoechst Marion Roussel 
1, Terrasse Bellini 
F-92800 Puteaux 

VIABILITY STATEMENT 
issued pursuani lo Rule 10.2 by Ihc 
rNTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bouom of ihis page 



i. DEPOSITOR 


II. IDENTinCATION OF THB MICROORGANISM 


Name: Hoechst Marion Roussel 

1, Terrasse Bellini 
Address: F- 928 00. Puteaux 


Accession number given by ihc 
INTERNATIONAL DEPOSITARY AUTHORJTY: 
DSM 12979 

Date of Ihc deposit or ihc transfer': 
1999-08-06 



III. VIABIUTY STATEMENT 



The viability of the microorganism identified under II .-xbove was i^sied on 1999-08-06 
On ihot date, ihc said microorganism was 



(X)' viable 

( y no longer viable 



rV. CONDITIONS UNDER WlilCH THE VIABILITY TEST \L\S BEEN PERFORMED* 



V. INTERNATIONAL DEPOSITARY AUTHORJTY 



Name: 



DSMZ^DEUTSCHE SaMMLUNG VON 
MIKROORGANISMEN UNO 2ELLKULTUREN GmbH 



Address: Mascheroder Wcg i b 
D08I24 Braunschweig 



SignoiurcCi;) of pcr5on{s) having ihe power to represent the 
International Dcpoiitajy Authority or of ouihorlzcd officol(s); 

Date; 1999-08-12 



Indicale the date of original deposit or, where & new deposit or a transfer has been made, the most recent relevant date (date of the new deposit or 
date of the Ironsfer). 

In the cases referred lo in Rule I0.2(ft) (U) and (iii). refer ie> the most recent viability ic5i, 
MaHc with « cross the applicable bo^i. 

Fill in if the information has been re^^uestcd and if the results of the test were negative. 



Form DSMZ-DP/9 (sole pogc) 0196 



•I^TRAITE DE BUDAPEST SUR LA RECONNAlsi^^ 
INTERNATIONALE DU DEPOT DES MICRO-ORGANISMES 
AUX FINS DE LA PROCEDURE EN MATIERE DE BREVETS 



[~DE 



ESTINATAIRE 



Hoechst Marion Roussel 
1, Terrasse Bellini 
92800 PUTEAUX 



FORMULE INTERNATIONALE 



RECEPISSE EN CAS DE DEPOT INITIAL^ 
d^livre en vertu de la regie 7.1 par 
I'AUTORITE DE DEPOT INTERNATIONALE 
identifiee au bas de cette page 



NOM ET ADRESSE 
DU DEPOSANT 



J 



IDENTIFICATION DU MICRO-ORGANISME 



R€f6rence d ' ident if ica t ion donn^e par le 
DEPOSANT : 



CABR102/YEP24-TRP 



Numero d*ordre accribue par 
I'AUTORITE DE DEPOT INTERNATIONALE 



I - 2063 



II. DESCRIPTION SCIENTIFIQUE ET/OU DESIGNATION TAXONOMIQUE PROPOSEE 

Le micro-organisme identifie sous chiffre I ecait accompagne : 
d'une description scientifique 



I I d'une designation taxonomique proposee 



(Cocher ce qui convient) 



III. RECEPTION ET ACCEPTATION 



La present© autorite de d^pot Internationale accepte le micro-organisme identifie sous 



chiffre I, qu'elle a re^u le 13AOUT1998 



(date du depot initial) 



IV. RECEPTION D'UNE REQUETE EN CONVERSION 



La presente autorite de depot Internationale a re^u le m ic ro - o r ga n i srae identifie sous 
chiffre 1 le (date du depot initial) 

et a re^u une requete en conversion du depot initial en d6p6t conforme au Traite de 
Budapest le (date de reception de la requete en conversion) 



AUTORITE DE DEPOT INTERNATIONALE 



Nom 



Adresse 



CNCM 



Collection Nationale 

de Cultures de Microorganismes 

INSTITUT PASTEUR 

28. Rue du Docteur Roux 
F-75724 PARIS CEDEX 15 



Signature(s> de la (des) personne(s> 
comp6 tent e ( s ) pour repr^senter l*autorite 
de d€p6t Internationale ou de I'(des) 



employ^(s) autorise(s) 



Mme Y, CERISIER 

Direcleur Administratil de la CNCM 



Dace 



Paris, le 08 septembre 1998 



1 En cas d ' appl lea t ion de la rftglc 6.A.d). cette date est la date d laquelle le statut 
d*autoric6 de d£p5t inc e rna t iona le a £c£ acquis. 



Formule BP/* (oaire un4o«#!> 



TRAITE DE BUDAPEST SUR LA REC0NNA1S5 
NTERNATIONALE DU DEPOT DES MICRO-ORGANISMES 
AUX FINS DE LA PROCEDURE EN MATIERE DE BREVETS 



FORMULE INTERNATIONALE 



I DE 



DESTINATAIRE 



Hoechst Marion Roussel 
1, Terrasse Bellini 
92800 PUTEAUX 



RECEPISSE EN CAS DE DEPOT INITIAL, 
delivre en vertu de la regie 7. 1 par 
I'AUTORITE DE DEPOT INTERNATIONALE 
identifiee au bas de cette page 



NOW ET ADRESSE 
DU DEPOSANT 



J 



1. 



IDENTIFICATION DU MICRO-ORGANISME 



Reference d * ident if ica t ion donnee par le 
DEPOSANT : 

CAIR01 2/pBluescriptSK 



Numero d*ordre atcribu^ par 
l^AUTORITE DE DEPOT INTERNATIONALE 



I - 2064 



II. DESCRIPTION SCIENTIFIQUE ET/OU DESIGNATION TAXONOHIQUE PROPOSEE 



Le TD ic ro-organisme identifie sous chiffre I etait accompagne 



d'une description scientifi 



j I d*une designation taxonomique proposee 



(Cocher ce qui convient) 



111. RECEPTION ET ACCEPTATION 



La presente aucorite de d^poc inte rna t iona le accepte le tnic ro-organisme identifie sous 



chiffre 1, qu'elle a re^u le 13AOUT1998 



(date du depot initial) 



IV. RECEPTION D'UNE REQUETE EN CONVERSION 



La presente autorit^ de depot in te rna t iona le a re(ju le raicro-organisme identifie sous 
chiffre 1 le (date du d^pot initial) 

et a reQu une requete en conversion du depot initial en depot conforme au Traite de 
Budapest le (date de reception de la requete en conversion) 



V. AUTORITE DE DEPOT INTERNATIONALE 



Nom : 



Adresse 



CNCM 



Collection Nationale 

de Cultures de Microorganismes 

INSTITUT PASTEUR 

28. Rue du Docteur Roux 
F-75724 PARIS CEDEX 15 



Signature(s) de la (des) personne(s) 
comp6 tente ( s ) pour repr^senter I'autorit^ 
de d^pot in t e rna t iona le ou de l*(des) 
employe (s) autoris€(s) : MfTie Y. CERISIER 



Dtrecteur Adminrstratif de la CNCM 



Date : Paris, le 08 septembre 1 998 



1 En cas d'appllcation de la r£gle 6.A.d)» cette date est la date A laquellc le statut 
d*autorit£ de d^pdc Internationale a £t£ acquis. 



Fornule BP/* (paee unloue) 



TRAITE DE BUDAPEST SUR LA RECONNAISS 
INTERNATIONALE DU DEPOT DES MICRO-ORGANISMES 
AUX FINS DE LA PROCEDURE EN MATIERE DE BREVETS 



FORMULE INTERNATIONALE 



pDE 



DESTINATAIRE 



Hoechst Marion Roussel 
1, Terrasse Bellini 
92800 PUTEAUX 



RECEPISSE EN CAS DE DEPOT INITIAL, 
d^livre en vertu de la regie 7. 1 par 
I'AUTORITE DE DEPOT INTERNATIONALE 
identifiee au bas de cette page 



NOM ET ADRESSE 
DU DEPOSANT 



Reference d * identification donnee par le 
DEPOSANT : 

CANL256/YEP24 


Numero d'ordre accribue par 
I'AUTORITE DE DEPOT INTERNATIONALE : 

1 - 2065 


11. DESCRIPTION SCIENTIFIQUE ET/OU DESIGNATION TAXONOMIQUE PROPOSEE 



IDENTIFICATION DU MICRO-ORGANISME 



Le micro-organisme idencifie sous chiffre 1 ecaic accompagne 
d*une description scientifique 

j I d'une designation taxonomique propcsee 

(Cocher ce qui convient) 



111. RECEPTION ET ACCEPTATION 



La presente autorite de d§p6t Internationale accepte le micro-organisme identifie sous 
chiffre 1. qu'elle a re^u le 13AOUT 1998 (date du d^pot initial)* 



XV. RECEPTION D*UNE REQUETE EN CONVERSION 



La presente autorite de depot Internationale a re^u le micro-organisme identifie sous 
chiffre I le (date du depot initial) 

et a re^u une requete en conversion du depot initial en d^pot conforme au Traite de 
Budapest le (date de reception de la requete en conversion) 



AUTORITE DE DEPOT INTERNATIONALE 



Norn 



Adresse : 



CNCM 

Collection Nationale 

de Cultures de Microorganismes 

INSTITUT PASTEUR 

28, Rue du Docteur Roux 
F-75724 PARIS CEDEX 15 



Signature(s) de la (des) personne(s) 
coapS tent e ( s ) pour repr€senter l*autorlt£ 
de d€p6t Internationale ou de IMdes) 
employ6(s) autorise(s) : Mme Y. CERISIER 

Direct eur Admin rst rat if de la CNCM 



Date 



Paris, le 08 septcmbre 1998 



1 En cas d * appl lea t Ion de la r&gle 6.A.d), cette date est la date 1 laquelle le statut 
d'autortt* de d€pdt Internationale a €t€ acquis. 



TRAITE DE BUDAPEST SUR LA RECONNAISSANCE 
INTERNATIONALE DU DEPOT DES Ml CRO-ORGAN ISMES 
AUX FINS DE LA PROCEDURE EN MATIERE DE BREVETS 



FORMULE INTERNATIONALE 



I DE 



DESTINATAIRE 



Monsieur Jean-Claude VIEILLEFOSSE, 

Ddpartement des Brevets 

Hoechst Marion Roussel 

102, Route de Noisy 

93235 ROMAINVILLE CEDEX 



DECLARATION SUR LA V1ABIL1TE» 
d^livree en vercu de la regie 10.2 par 
I'AUTORITE DE DEPOT INTERNATIONALE 
identifiee a la page suivante 



NOM ET ADRESSE DE LA PARTIE 
A LAQUELLE LA DECLARATION SUR LA 
VIABILITE EST DELIVREE 



1. DEPOSANT 


11. IDENTIFICATION DU MICRO-ORGANl SME 


Nom : Hoechst Marion Roussel 

Adresse : 1, Terrasse Bellini 
92800 PUTEAUX 


Nuniero d'ordre attribue par 
I'AUTORITE DE DEPOT INTERNATIONALE : 

1 - 2063 

Date du depot ou du transfert ^ : 

13 AOUT 1998 


111. DECLARATION SUR LA VIABILITE 



La viability du mic ro-or ganisme identifie sous chiffre II a ete controlee 

17 AOUT 1998 ^- a cette date, le raicro-organisme 



e tait viab le 



n*etait plus viable 



1 Indiquer la date du depot initial ou , si un nouveau d§p6t ou un transfert ont €te 
ef£ectu6s» la plus r^cente des dates pertinentes (date du nouveau depot ou date du transfert). 

2 Dans les cas vises a la regie 10.2.a)ii) et iii), mentionner le controle de viabilite 
le plus recent. 



3 Cocher la case qui convient. 



Formule BP/9 (premiere page) 
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IV. CONDITIONS DANS LESQUELLES LE CONTROLE DE VIABILITE A ETE EFFECTUE 



AUTORITE DE DEPOT INTERNATIONALE 



Nom 



CNCM 



Ad re s s e 



Collection Nationale 

de Cultures de Microorganismes 



INSTITUT PASTEUR 

28, Rue du Docteur Roux 
F-75724 PARIS CEDEX 15 
FRANCE 



Signacure(s) de La (des) personne(s) 
c omp e t e n t e ( s ) pour representer l*aucorite 
de depot i n c e r na c i ona 1 e ou de IMdes) 
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Direcleur administratif de la CNCM 



Georges WAGENER 

Conseifler Scientifique de la CNCM 
pour les bacteries 

1 



Date 



Paris, le 08 septemk/e 1998 



4 A remplir si cette information a ete demandee et si les resultats du controle etaient 
ne ga t i f s . 
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1. DEPOSANT 


II. IDENTIFICATION DU MICRO-ORGANISME 


Nom : Hoechst Marion Roussel 

Adresse : 1 , Terfasse Bellini 
92800 PUTEAUX 


Numero d'ordre attribue par 
I^AUTORITE DE DEPOT INTERNATIONALE : 

1 - 2064 

Date du depot ou du transfert ^ : 

13 AOUT 1998 



111. DECLARATION SUR LA VIABILITE 



'.a viability du mic ro-organisme identifie sous chiffre II a ete controlee 
^e 17 AOUT 1998 ^' ^ cette date, le roic ro-organistne 




etait viable 



n*etait plus viable 



1 Indiquer la date du d6p6t initial ou , si un nouveau depot ou un transfert ont ^te 
effectues, la plus r^cente des dates pertinentes (date du nouveau depot ou date du transfert). 

2 Dans les cas vis§s a la regie 10.2. a)ii) et iii), mentionner le controle de viability 
Le plus recent. 

3 Cocher la case qui convient. 
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Date 
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etait viable 



n'etalt plus viable 



1 Indiquer la date du d^pot initial ou , si un nouveau d^pot ou un transfert ont ete 
effectu^s, la plus r^cente des dates pertinentes (date du nouveau depot ou date du transfert), 

2 Dans les cas vis6s h la regie 10.2.a)ii) et iii), tnentionner le controle de viabilite 
le p lus recent . 
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Date 
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bre 1998 
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Box I Observations wh re certain claims were found uns archable (Continuati n of item 1 of first sheet) 

This International Search Report has rtox been established in respect of certain claims under Article 17(2)(a) tor the following feasors: 
1. Claims Nos.: 

— because they relate to subject matter not required to be searched by this Authority, namely: 



2. Claims Nos.: 

because they relate to parts of the international Application that do not comply with the prescribed requirements to such 
an extent that no meaningful Interriationat Search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority four>d multiple inventions in this international application, as follows: 

see additional sheet 



1. 



I y I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
^-'^ searchable claims. 



2, I [ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of tfie required additional search fees were timely paid by the applicant, this International Search Report 
' — ■ covers only those claims for which fees were paid, specifically claims Nos.: 



4. I I No required additional search fees were timely paid by the applicant Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Pr test | | The additional search fees w re accompanied by tiie applicants prot st. 

I X j No protest accompanied the payment of additiorial search fees. 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1,2,10-13,20-35 (partially); 3,14 (complete) 

INVENTION 1: 

A method of screening for antimycotic substances using an 
essential /a functionally similar gene from mycetes or the 
corresponding encoded protein as target, 
a polynucleotide according to SEQ ID NO. 2, homologs or 
functional fragments thereof, representing the gene CaNL256, 
a process to obtain such a polynucleotide, a plasmid 
containing such a gene, a polypeptide encoded by such a 
polynucleotide, an antibody directed against such an encoded 
polypeptide, as well as a kit for diagnosis of fungal 
infections. 



2. Claims: 1,2,10-13,20-35 (partially); 4,15 (complete) 
INVENTION 2: 

A method of screening for antimycotic substances using an 
essential/a functionally similar gene from mycetes or the 
corresponding encoded protein as target, 
a polynucleotide according to SEQ ID NO. 4, homologs or 
functional fragments thereof, representing the gene CaBR102, 
a process to obtain such a polynucleotide, a plasmid 
containing such a gene, a polypeptide encoded by such a 
polynucleotide, an antibody directed against such an encoded 
polypeptide, as well as a kit for diagnosis of fungal 
infections. 



3. Claims: 1,2,10-13,20-35 (partially); 5 (complete) 
INVENTION 3: 

A method of screening for antimycotic substances using an 
essential /a functionally similar gene from mycetes or the 
corresponding encoded protein as target, 
a polynucleotide according to SEQ ID NO. 6, homologs or 
functional fragments thereof, representing the gene CaIR012, 
a process to obtain such a polynucleotide, a plasmid 
containing such a gene, a polypeptide encoded by such a 
polynucleotide, an antibody directed against such an encoded 
polypeptide, as well as a kit for diagnosis of fungal 
' infections. 



4. Claims: 1,10-13,20-35 (partially); 9 (complete) 
INVENTION 4: 

A method of screening for antimycotic substances using an 
essential/a functionally similar gene from mycetes or the 
corresponding encoded protein as target, 
a polynucleotide according to SEQ ID NO. 7, homologs or 
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functional fragments thereof, representing the gene CaJL039, 
a process to obtain such a polynucleotide, a plasmid 
containing such a gene, a polypeptide encoded by such a 
polynucleotide, an antibody directed against such an encoded 
polypeptide, as well as a kit for diagnosis of fungal 
infections. 



5. Claims: 1,2,10-13,20-35 (partially); 8,17,18 (complete) 
INVENTION 5: 

A method of screening for antimycotic substances using an 
essential/a functionally similar gene from mycetes or the 
corresponding encoded protein as target, 
a polynucleotide according to SEQ ID Nos.9 or 10, homologs 
or functional fragments thereof, representing the gene 
CaORllO, a process to obtain such a polynucleotide, a 
plasmid containing such a gene, a polypeptide encoded by 
such a polynucleotide, an antibody directed against such an 
encoded polypeptide, as well as a kit for diagnosis of 
fungal infections. 



6. Claims: 1,2,10-13,20-35 (partially); 6,19 (complete) 
INVENTION 6: 

A method of screening for antimycotic substances using an 
essential/a functionally similar gene from mycetes or the 
corresponding encoded protein as target, 
a polynucleotide according to SEQ ID NO. 11, homologs or 
functional fragments thereof, representing the gene CaMR212, 
a process to obtain such a polynucleotide, a plasmid 
containing such a gene, a polypeptide encoded by such a 
polynucleotide, an antibody directed against such an encoded 
polypeptide, as well as a kit for diagnosis of fungal 
infections. 



7. Claims: 1,10-13,20-35 (partially); 7,16 (complete) 
INVENTION 7: 

A method of screening for antimycotic substances using an 
essential/a functionally similar gene from mycetes or the 
corresponding encoded protein as target, 
a polynucleotide according to SEQ ID NO. 13, homologs or 
functional fragments thereof, representing the gene CaDR325, 
a process to obtain such a polynucleotide, a plasmid 
containing such a gene, a polypeptide encoded by such a 
polynucleotide, an antibody directed against such an encoded 
polypeptide, as well as a kit for diagnosis of fungal 
infections. 
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Forni PCT/ISAffilO (patam temiiy annex) <JuIy 1992) 



PCT 

REQUEST 



The undersigned requests lluil Ihc present 

international applicatioii be processed 
according to tlic Patent Coopcralion Treaty. 



For receiving OITicc use only 



liilcrnational Application No. 



IntcriKUional Tilinu Date 



Name t)f receiving Ol fice and "PC f Inlet national Applicalion" 



Applicant's or agent's file rclerenec 

(if desired) (I 2 character mnximum) 1 66 55 PC RUU 



Box No. I TITLE OF INVENTION 

ESSENTIAL GENES FROM C. ALBICANS AND A METHOD FOR SCREENING ANTIMYCOTIC 
SUBSTANCES USING SAID GENES 


Box N*>. II APPLICANT 


Nanie and adtiress: (Fanii/y name fo/lmiaJ hy i^iw-n name: for a /ci^n/ cntily. full officiol 
(Icsivnalion. Tiic address nnisi incltuL' postal code and name of contilty. 7 he counUy of the 
address indicated in this Box is ihc applicant s State (that is. conttfiy) of residence if no State 
of residence is indicated below.) 

HOECHST MARION ROUSSEL 
1 Terrasse Bellini 
92800 PUTEAUX 


1 j fliis person is also inx'cntor 


'fciephone No. 


Facsimile No. 


'fcleprintcr No. 


Stale {thni is, country) of nationality: 

FR 


Stjite ({hat is. country) ol* residence: 

FR 


i'his person i.s applicant I 1 :>)! dcsigiKiU-ii ;ilt dcsigiialcd Sialcs c.\ccpi 1 I tlic l.^nitcd Statos | I the Slates indicated in 

lor the purjxises of 1 1 ^^t'lt^■^ 1 A 1 the l-niicd States til' .America | j o)' .Aincrtca only 1 | ihe Supplcmciual liox 


Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (f amily name follow ed hy i^iven name; for a legal entity, fid} official 
designation. The address must include postal code and name ofcoitntiy. 1 he countiy of the 
address indicated in this iSox is the applicant 's State (that is, countiy) of residence if no State 
of residence is indicated belo^v.) 

LALANNE Jean-Louis 
1 1 0 Avenue du Marechal 
94120 FONTENAY SOUS BOIS 


f his person is. 
1 1 applicaiu onl\' 

[ y 1 applicant and inventor 

invcnloi only (If this check -box 
is marked . do not fill in he tow.) 


State (that is, country) of nationality: 

FR 


State (that is, country) of residence: 

FR 


riiis person is applicant | I all ilcsiunaicd | 1 all desii;iKilcd Slates except { ^ | llic United Slates 1 1 llie Stales indicated in 
lor the purposes oi': 1 1 States 1 1 the United States of America L^J of America only 1 1 the Supplcmenlal Ho.\ 


1 X Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf ["jTl ^^cnX 1 1 common representative 
of the applicant(s) before the competent International Authorities as: \JzJ ^ \ 1 


Name and address: (Faryuly name foUowcd by ^ivcn name; for a Icfioi entity, full official 
design atioi i. fhc a d dress must include post a I code and name of conn try. ) 

POCHART Frangois 

CABINET HIRSCH-DESROUSSEAUX-POCHART 
34 rue de Bassano 
75008 PARIS 
FRANCE 


rdcphone No. 

01 53 23 92 10 


Facsimile No. 

01 47 23 93 75 


Teleprinter No. 


Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
I** 1 space above is used instead to indicate a special address to which correspondence should be sent. 



Form PCT/RO/101 (first sheet) (July 1998; reprint January 2000) 



See Notes to the request form 



Sheet No. 



Continuation of Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



If none of the following suh-hoxes is used, this sheet should not be included in the request. 


Name and address: (Family name followed hy ^ivcn name: for a legal entity, full official 
(lesij^nation. The address must include nostal'code (md name of country. The country of the 
adciress indicated in this Box is the applicant s State (that is, coimtry) of residence if no State 
^fj'CsidciiJZ.c indicated below.) 

ROCHER Connne 
3 rue Elisa Lemonnier 
75012 PARIS 


This person is. 
1 1 applicant only 

1 y 1 apphcanl and inventor 

tn veil lor only (// this cluTk-ho.v 
IS marked, do not fill in he low.) 


Slate (that IS. cotittfrvi of nalionalilN ■ 

FR 


Stale (that rv, couniryi of residence 
FR 


i llis iKison IS annlicanl | 1 all dcsmnatcd 1 1 :Ui Jcsignalcd Slates except the United Slates I | the Stales indicated in 

lor \hc purposes ol": 1 1 States | | the I ntted States of America 1 ^ 1 ol America only j | the Supplemental Box 


Name and address: (Family name followed hy i^iven name: for a lei^al endfy. full official 
designation. The address niust include postalcode and lunne of country. The country of the 
address indicated iri this Box is the applicant s State (that is. country} qfi'csidence if no State 
of r-esidcncc is indicated below ) 

CHALWATZIS Nicolas 
Krokusweg 15 
64646 HEPPENHEIM 


This person js. 
[ 1 applicant only 

[ )( 1 applicant and inventor 

1 1 inventor only (If this check-box 
IS marked, do not fill in below.) 


Stale (thai \s. country) ol* nationaIit\-: 

DE 


State (that is, country) of residence: 

DE 


I liis person is applicant l 1 Ml desiynaled 1 j all desi-naied Slates except the y.iiled Stales 1 1 the States mdicated m 

lor Ihe purposes ol*: 1 1 Stales | 1 tli^' l.mied States ol" Aineiica |A j ol America onl\ I I tlic Supplemental Box 


Name and address: (Family name followed by i^iven name: Jar a legal cuHty. full official 
destination. The address thiist include postal code and name of country. 1 he countiy of the 
adcfiess indicated in this Box is the applicant s State (that is. countiy) of residence if no State 
of residence is indicated helcjw.) 

LEEUW Thomas 

Alpspttzweg 1 1 

86926 GREIFENBERG 


This person is. 

1 1 applicant only 

1 y 1 apjilicanl and inventor 

r 1 in\enlor only (If this check -box 
' ' lA marked, do not ftll in below. 1 


Slate (that IS, country) ol" nationality: 

DE 


State (that ts. country) of residence: 

DE 


This person is applicant | 1 all desiiinale<i 1 1 all dosi-nated States except tlie I Initcd Stales | 1 the States indiealed ni 

lor the purposes of: 1 1 Slates | I the I 'nued States of America ''1 America only | 1 the Supplemental Hux 


Name and address: (Family name followed by given name: for a legal entity, full official 
designation. The oddi'css must irrcfude postal code and name of country. The country of the 
address indicated in this Box is the appficanf 's State (that is. country) of residence if no State 
of residence is indicated below.) 

MARGERIE Daniel 

Falkstrasse 104 

60487 FRANKFURT AM MAIN 


This person is: 

[ 1 applicant only 

\X \ applicant and inventor 

1 1 inventor only (If this check-box 
lA marked, do not fill in below.) 


State (that is. country) of nationality: 

DE 


State (that is. country) of residence: 
DE 


This person is applicant ( 1 all designated | 1 all designated States except fyH United States | I the ^t^es ind^^^^^^ 

fnr the purposes of: 1 1 States | | the United States of America [AJ of America only | 1 the Supplemental oox 


[y 1 Further applicants and/or (further) inventors arc indicated on another continuation sheet. 



Sheet No. 



Continuation of Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


// none of the foUowinn sub-boxes is used, this sheet should not be included in the request. 


Name and address: (Family nnntc foUoyvcd hy i^ivcn name: for a Ic^al entity, full official 
desimtatiot t. The a cl dress mtist include nosta I code andname ofcountty. rhe 'connfiy o/th e 
adcfrcss indicated in this Box is the applicant 's State (that is, coitntty) oj residence if no State 
of residency is indicated he low.) 

NlfSCHE Almut 
Bergstrasse 20 
82152 KRAILING 


This person is; 

j 1 ajiplicant only 

|y 1 applicant and inventor 

invcnloi only (If this check-hnx 
is marked, Jo not fill in hchiw .) 


State ftluit t.s. coiinlrv) ol iialionaht\': 

DE " 


Stale (that ts. coiinlrv) of residence: 

DE 


This person is applicant | 1 all dcsigiKilcti I 1 all dcsiijnatod States except fyH the tjnited Slates 1 | tlie Slates indicated in 

lor the purposes of: | | States | | tlie United States of America 1^ 1 of America only | j the Supplemental Hn.\ 


Name and address: (Family name followed hy ^iven name: for a le^al entity, full official 
designation. 7 he address must include nostalcode and nameofcountiy. The coiinfiy of the 
adc/ress indicated in this Box is the applicant \s State {that /X countty) of residence if no State 
of residence is indicated below.) 

REINHARD-RUPP Jutta 
Neufriedenheimer Strasse 82 A 
81375 MUNCHEN 


This person is 

I 1 applicant only 

1 y 1 applicant and inventor 

1 inventor only (If this check- bo. \ 
is marked, do not fill in below.) 


State (lliat ;.T. coitnlrvi of natioiialitv: 

DE 


Stale (thai is, coitniry) of residence: 
DE 


1 his person is applicant ! 1 all desi«;natea | 1 all designated States except w the United States | 1 llie Slates indicated in 

for the purposes of | | States ^ | | the United Stales of America A of America only 1 | ihe Sitpplementall^ox 


Name and address: (Family name followed hy ^iven name: for a lei^al entity, full official 
desii^nation. The address niust include postal code and name ofconntiy. 7 he countiy of the 
addi-css indicated in this Box is the applicant s State (that is, countiy) o'f residence if no State 
of residence is indicated he low.) 


i'his person is 
1 1 applicant only 

1 1 applicant and inventor 

1 1 invenltM- only (If this check- bo.x 
* ' IS marked, do not fill in belo'^y.} 


Slate (that country) ol* nationality: 


State (that is. country) of residence: 


This person is applicant | \ all designated ( 1 all designated States except | ] the United Stales j 1 the States indicated in 

lor the purposes ol": 1 1 States | 1 the United States uf America | j ot America only ] | ilie Supplemental Box 


Nanic and address: (Family name followed hy ^iven name: for a le^al entity, full official 
designation. The address must include postal code and name of countty. The countty of the 
adciress indicated in this Box is the applicant s State (that is, countty) of residence if no State 
of residence is indicated below.) 


This person is: 

1 1 applicant only 

I 1 applicant and inventor 

1 1 inventor only (If this check- box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant 1 1 all designated 1 1 all designated States except 1 1 the United States | | the Slates indicated in 

for the purposes of: 1 | Stales | | ihe United States of America | | of America only \ | the Supplemental Box 


I 1 Further applicants and/or (further) inventors arc indicated on another continuation sheet. 



Form PCT/RO/101 (continuation sheet) (July 1 998, reprint January 2000) See Notes to the request fc 



Box No.V 



DESIGNATI 



m 



Sheet No. . A. 



STATES 



The following designations arc hereby made under Rule 4.9(a) (mark the applicable cbeck^xes: at least one must be marked): 
Regional Patent 

% AP ARIPO Patent: GH Ghana. GM Gambia, KE Kenya, LS Lesotho. MW Malawi SD Sudan. SZSwazH^^^ 



0 



EA 



EP 



OA 



ZW Zimbabwe and any other Slate which is a Contracting State of the Harare Protocol and of the PCX 
Eurasian Patent: AM Armenia. AZ Azerbaijan, BY Belarus, KG Kyrgy7^ian, KZ Ka7^akhstan. MD Republic of 
Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other Slate which .s a Contracimg Stale 
of the Eurasian Patent Convention and of the PCT 

Furoncan Patent" AT Austria BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Gcmiany, 
iTocnnJ^^^^ FI nnland. FR France, GB United Kmgdom, GR Greece, IE Ireland, IT Italy. LU Luxembourg. 

MC Monaco, NL Netherlands, PT Ponugal, SE Sweden, and any other State which is a Contracimg Stale of the European 
Patent Convcnlion and of the PCI 




any 



desired, specify on dyicd ii})c) 

National Patent (if other kind of protcciion or (reaiwcnt desired, specify on dolled line): 

Kn LS Lcsotlu) 



1^ 

m 

m 
El 

B! 
HI 

IS 
(51 

1^ 



AL Albania 

AM Armenia 

AT Avjstria . 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BG Bulgaria 

BR Brazil 

BY Belarus 

CA Canada 

CH and LI Switzerland and Licchtcnsicin 

CN China 

CU Cuba 

CZ Czech Republic 

DE Germany 

DK Denmark 

EE Estonia 

ES Spain 

FI Finland 

GB United Kingdom 
GD Grenada 

GE Georgia 

GH Ghana 

GM Gambia 

HR Croatia 

HU Hungary 

ID Indonesia 

[ IL Israel 

I IN India 

I IS Iceland 

[ JP Japan 

KE Kenya 

KG Kyrgyzsian 

KP Democratic People's Republic of Korea 



LT Lithuania 

LU Luxcmbourji 

LV Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 



MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 
Sudan 
Sweden 
Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan 

Turkmenistan . . . . 



NZ 
PL 
PT 
RO 
RU 
SD 
SE 
SG 
SI 
SK 
SL 
TJ 
TM 
TR 



Turkey 

TT Trinidad and Tobago . . . . 

UA Ukraine 

UG Uganda 

US United States of America 



UZ Uzbekistan 
VN Viet Nam . 
YU Yugoslavia 
ZW Zimbabwe 



KR Republic of Korea 

KZ Kazakhstan 

LC Saint Lucia 

LK Sri Lanka 

LR Liberia 



Check-boxes reserved for designating States (for the purposes of 
a national patent^ which have become party to the PCI alter 
issuance oi this sncct: 




PrecauUonary Designation StatemenC : In addition to the designations above, the applicant also makes under Ru'e^v'^^^^t" I 
designations which would be permitted under the PCT except any dcsignation(s) indicated in the Supplemental Box as 
fronTthc scope of this statement. The applicant declares that those additional designations are subject to confirmation 
designation which is not confirmed before the expiration of 15 months from the pnonty date is to be regardedas ^'':hdrawn by tte«p^«mt 
at ihb expiration of that time limit. (ConTumalion of a designation consists of the Ctlmg of a notice speclfymg Iftaf des/gnatioo and the payment oi 
the des^tion and conTinnation fees. ConTuwaUon must reach the receiving OfTice within the IS-monlh time limit.) 



Form PCT/RO/IOI (second sheet) (January 1999) 



See Notes to the request form 



Supplemental Box If th^Kfiernental Box is not u sed, this sheet should not t^^uded in the request. 

1 If in any of the Boxes (he space is InsufTicient to furnish all the information: in such case write ' Continuation of Box No ' 
I indicate the num^^^ and furnish the information in the same manner as required according to the captions of the Box m whch 

the space was insufTicient. in particular: 
m ifmorc than (wo Dcrsons arc involved as applicants and/or inventors and no "continuation sheet ' is available, in such case, write 
"continuation of Box No. Ill " and indicate for each additional person the same type of information as required m Box No. Ill The 
country ohl^^^^^^^ in this Box is the applicant 's State (that is. count fy) of residence if no State of residence is indicated 

below: 

(ii) if in Box No. II or in any of the sub boxes of Box No. Ill the indication "(he S(a ics indicated in the Supplcnien(alBox " IschecM: 
insuchcase ^rite "Continuation of Box No. II" or 'Coniinuaiion o^ox No. Ill or Continuation o Boxes No 1 and No. HI 
(as (he case may be) indicate the name oftlie applicant(s) involved and. next to (each) such name, the Statc(s) (and/or. wlierc 
applicable. ARIPO Eurasian. European or OaM patent) for the purposes of which the named person is applicant: 

if inBoxNo 1 1 or in any of ihc sub-boxes of Box No. ill. the inventor or the inventor/applicant is n^^ 

ofal%^^^^^ Uni(edStatesofAnierica:insuchcas^ write Continuation of Box f^o. )l or 

"Continuation of Box No 111 " or 'Continuation of Boxes No. II and No. Ill (as the case may be), indicate t^ie name oftlw 
/rn'cnS^^ ^l^c Siaic(s) (and/or. where applicable. ARIPO. Eurasian. EuropoanorOAPi patent) for 

the purposes of which the named person is inventor: 

if in addition lo the agcnt(s) indicated in Box No. IV. there are further agents: in such case write "Continuation of Box No. IV 
and indicate for each further agent the same type of information as required m Box No. I V: 

(v) if inBoxNo. V.thenameof3nyStatc(orOAPl)isaccompanicdbytheindicaiion 'patentof addition." or 

nrif inBoxNo V the name of the United States of America is accompanied by an indication continuation or continuaiicn- 
Zpa^ "in such ca^^^^^^ of Box No. V " and the name ofeich State involved (or OAPl) and after Oie name of 

ealhsuch Tatr(orOAPl}. the number of the parent title or parent application and tlie date of grant of t)ie parent title or fihng 
of the parent application: 

(vi) if inBoxNo VI diere are nwre than three earlier applications whose priority is claimed insuchcase. ^^^'^ "P^^^^^^^^ 
BoxNo Vr'and indicate for each additional earlier application the same type of information as required in Box No. VI. 

if inBoxNo VI the earlier application is an ARIPO application: in such case, write "Continuation of Box No. Vl" . specify the 
number of ^^^^^^^ to that earlier application and indicate at least one country party to the Pans Convention fot 

the Protection of Industrial Property for which tliat earlier application was filed. 

If: witli ref 



(Hi) 



(vii) 



h regard to the precautionary designation sta iemcnt contained in Box No. V. die applicant wishes to exclude any State (s) from 
oftfatstam c7se. write " Designation (s) excluded from precautionary designation statement and indicate die 

name or iwo-lctter code of each Slate so excluded. 

1 Iftlie aoDlicant claims in respect of any designated Office, the benefits of provisions of the national law concerning nonprejudicial 
disclosu^^^^^^^^ ^^^rite Staiement concerning non-prejudicial disclosures or exceptions toiack 

of novelty " and furnish that statement below. 



Continuation of 
BOX IV 



DESROUSSEAUX Gregoire and CORTEY Pierre 
CABINET HIRSCH-DESROUSSEAUX-POCHART 

34 RUE DE BASSANO 
75008 PARIS 

S PECIAL REQUEST 

Applicant request that availability of the deposited samples 
be made only by i. ssueing a sample to an expert nominated by 
the requester. 



Form PCT/RO/101 (supplemental sheet) (July 1998; reprint January 1999) 



See Notes to the request form 



Sheet No. 



Box No. VI PRIORITY CLAIM 



I I Further priority claims arc indicated in the Supplemental Box. 



riling date 
of earlier application 
(Jn\>/ni out/ 1/) 'car) 



item (1) 

11 SEP 1998 



item (2) 



item (3) 



Number 
of earlier application 



98402255.8 



Where earlier application is: 



national application: 
count IT 



EP 



regional application:* 
reeional Office 



international application: 
reccivinu Office 



nn i'lit; iccci\ nig Office is requested to prepare and inmsmit to the International liureau a certified c(>p\- 

' ' of the earlier applieation(s) (only if ihc earlier application was fiL-d with the Office wliich for the 

purposes of tlie present international application is the receiving Office) identified above as item(s) ) 



Where the earlier apphcaUon is an ARlKJ anphcaftnn. il is mandatary to aulicate ni the Suppicmenta! Hox at least one country party (a ilie /'arts 
( -onvcntion far the Protection oflndustncd I'roperiy for \vhich that earlier application was filed (Ride -J. J 0(h)(n)}. See Supplemental Hox. 



Box No. y\\ INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Search in g Authoi it> (ISA) 

(if two or more Inlernaltonal Searching Auihoniics arc 
compeienf to carry out the inlernalional search, indicate 
the Authority chosen, the twodeiier code may be used) ' 

ISA/ EP 



Request to use results of cai licr seai eh; i cfercncc to that scai ch (if an carha 
search has been carried out by or requested fam the lnicnwi:onat Searching Authority}: 



Date (da) •■'m onih /yc ar) 

11/09/1998 



Number 
98402255.8 



Countr\^ (or regional Office) 

EP 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



'f his international application contains 
the following numbci* of sheets: 

request : 6 

description (excluding 
sequence listing part) 

claims 

abstract 

drawums 



sccjucncc listing jiarl 
of description 



40 
5 
1 

: 9 
: 83 



Total number of sheets : ^44 



This inlernalional application is accompanied by the item(s) marked below : 

1 . Q] fee calculation sheet 

2. Q] separate signed power of attorney 

□ cop\' of general power of alloine>-. reference number, it'an\'. 

4. □ sialcmcnt explaining lack of signaUiic 

5. □ pnonly documcnt(s) identified in Ikix No. VI as itcm(s) 
6 □ translation tif internalit>nal application into (language): 

7. Q] separate indications concerning deposited microorganism or otlicr biological material 
S. □ nucleotide and/or amino acid sctpicnce listing in computer readable form 
V. □ other (specify): 



Figui e of the drawings w hich 
should accompany the abstract: ^ 



Laiijj^uage of filinjj; of liic 
international application; tngllSn 



Box No. IX SIGNATURE OF APPLICANT OR AGENT ^ 

y...v/ lo each siiinaturc. indicate the name of the person s.^nm^ and ihc capacity in y<-hich the person sii^n, (if such capacity ,s not obvious from reading the request). 

POCHART Frangois 



Paris, SEP 13,1999 



l-'or receiving Office use only - 



Dale of actual receipt of the purported 
international application: 



Corrected date of actual receipt due to later but 
timely received papers or drawings complctmg 
the purported international application: 



Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 



5. International Searching Authority .„ . , 
(if two or more arc competent): loA / 



6. 



□ 



Transmittal of search copy delayed 
until search fee is paid. 



2. Drawings: 
I I received: 

[ I not received: 



Date of receipt of the record copy 
by the International Bureau: 



For International Bureau use only . 



Form PCT/RO/101 (last sheet) (July 1998. reprint January 2000) 



See Notes to the request form 



PATEhfT COOPERATION TREATY 



From the 
INTERNATIONAL PRELIM! 



IMfNAf 



ARY EXAMINING AUTHORITY 



To: 

POCHART, Frangois 
CABINET HIRSCH-POGHART 
34, rue de Bassano 
F-75008 Paris 
FRANCE 



PCT 



Cabinet SEP HIRSCH 
Reyu to 

2 6 FEV, 2001 



NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 



Date of mailing 
(day/month/year) 



20.02.2001 



Applicant's or agent's file reference 
16655 PC RUU 8 


IMPORTAm" NOTlFICAnON 


International application No. 
PCT/EP99/07376 


International filing date (day/month/year) 
13/09/1999 


Priority date (day/month/year) 
11/09/1998 


Applicant 

HOECHST MARION ROUSSEL at al. 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application, 

2. A copy of the report and its annexes, if any. is being transmitted to the International Bureau for communication 
to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminai7 examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the I PEA/ 



European Patent Office 
D-80298 Munich 



Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Pedersen, C 

Tel.+49 89 2399-8063 
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I. Basts of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 

Description, pages: 

1 -1 23 as originally filed 

Claims, No.: 

1 -35 as originally filed 

Drawings, sheets: 

1/9-9/9 as originally filed 

Sequence listing part of the description, pages: 
41-123, as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

H contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form Is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
K claims Nos. 20-23. 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specif}^: 

□ the description, claims or drawings {indicate particular elements beioW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specif)/): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 
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□ restricted the claims. 
K paid additional fees. 

□ paid additional fees under protest. 

□ neitlier restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 . not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13,2 and 13.3 is 

□ complied with. 

K not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

□ all parts. 

Kl the parts relating to claims Nos. 1 ,2,10-13,20-35(partially); 3,4,7,14-1 6(completely). 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (lA) Yes: 

No: 

2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 

and / or 

2. Non-written disclosures (Rule 70.9) 



Claims 14-16,24-34 

Claims 1-4,7,10-13,35 

Claims 

Claims 1-4,7,10-16,24-35 

Claims 1-4,7,10-16,24-35 
Claims 
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see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the International application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Section III 

1) The subject-matter of claim 20 comprises a very large number of different 
possibilities. It becomes unduly burdensome to determine the matter for which 
protection is sought. The lack of clarity and conciseness is consequently such as 
to render a meaningful examination impossible. 

As regards the term "obtainable by" it should be noted that a product defined by 
its process of manufacture must per se meet the requirements of novelty and 
inventiveness. A novel and inventive process of manufacture cannot render a 
known product novel. 

2) An analogous objection applies to claims 21 - 23 as dependent on claim 20. 
Section iV 

1) Methods for the screening of antimycotic substances based upon the functional 
inhibition/targeting of the expression of essential mycetes genes, or the 
corresponding encoded proteins, are well knwon in the prior art. Likewise, 
functionally essential mycetes genes and their corresponding encoded proteins 
have been described. WO-A-9 736 925 discloses methods of screening for 
inhibitors of C. albicans growth by targeting the TATA-binding protein. EP-A-0 816 
51 1 discloses a method of finding novel antifungi drugs which inhibit essential 
yeast genes (i.e. acetyl-CoA carboxylase) without knowledge of the biological 
functions of the targets. EP-A-0 626 453 discloses a method for screening for 
potential fungicides that inhibit cytochrome P450 reductase or reductase related 
enzymes or proteins involved in its biosynthesis. EP-A-0 554 042 discloses a 
method for screening for fungicides by testing candidate compounds in a 
dihydroorotate dehydrogenase (DHOD) inhibition assay. WO-A-9 51 1 969 
discloses screening methods for identification of antimycotic agents active in 
mycoic cell translation, based on a reporter gene system associated with a 
CN4type gene from 8. cerevisiae. US-A-5 614 377 discloses a method for 
identifying inhibitors of fungal pathogenicity relying on the use of defined genes 
and mutant strains of S. cerevisiae, specifically referring to the CSD2 gene from 
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C. albicans which is a homolog of the corresponding S. cerevisiae gene CSD2. 

2) In view of the prior art which can be considered to be represented by the above 
mentioned documents, the problem of the underlying application can be defined 
as the provision of further essential mycetes genes/proteins, suitable as targets 
for the screening of antimycotic/fungicide substances, or for diagnosing fungal 
infections. 

3) Each of the polynucleotides/essential mycetes genes listed in claims 1 - 9 
disclosed as either gene CaNL256, CaBR102, [...], or CaJL039, represents an 
independent solution concerning the probim of the underlying application. Solution 
1 is the provision and use of ESQ ID NO. 2 (gene CaNL256), a functionally similar 
mycetes gene, its corresponding encoded protein, an antibody directed against, a 
plasmid containing such a gene, a process to obtain such a gene sequence, and a 
kit, suitable within a method for screening of antimycotic substances. Likewise, 
solutions 2 to 7 are the provision and use of SEQ ID NOs: 4, 6, 7, 9, 10, 1 1 and 13 
representing the essential genes CaBR102, CalR012, [...] or CaJL039, 
functionally similar mycetes genes, their corresponding encoded proteins, 
antibodies directed against thereto, plasmids containing such genes, a process to 
obtain such gene sequences, and a kit, suitable within a method for the screening 
of antimycotic substances. 

4) In view of the fact that essential mycetes genes and methods for the screening of 
antimycotic substances relying on targeting of essential mycetes genes or their 
corresponding proteins are already disclosed in the prior art, due to the essential 
differences in primary structure and function concerning the gene sequences 
listed in claims 1 - 9, and due to the fact that no other technical features can be 
distinguished which, in the light of the prior art, could be regarded as special 
technical features common to these solutions, the international examining 
authority is of the opinion that there is no single inventive concept underlying the 
plurality of seven solutions of the present application in the sense of Rule 13(1) 
PCT. 

5) Consequently, the following groups of inventions have to be discemed; the 
subject-matter contained therein is as defined on PCT form 206 dated 
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19.07.2000: 

Invention 1: claims 1, 2, 10-13, 20-35 (partially); 3, 14 (completely) 
Invention 2: claims 1,2, 10-13, 20-35 (partially); 4, 15 (completely) 
Invention 3: claims 1,2, 10-13, 20-35 (parlially); 5 (completely) 
Invention 4: claims 1, 10-13, 20-35 (partially); 9 (completely) 
Invention 5: claims 1,2, 10-13, 20-35 (partially); 8, 17, 18 (completely) 
Invention 6: claims 1,2, 10-13, 20-35 (partially); 6, 19 (completely) 
Invention 7: claims 1, 10-13, 20-35 (partially); 7, 16 (completely) 



Section V 

1 ) Reference is made to the following documents: 

D1: EP-A-0 554 042 
D2: WO 98 38331 A 
D3: WO 97 36925 A 
D4: EP-A-0 816 511 
D5: WO 96 08264 A 

D6: JOURNAL OF MEDICAL AND VETERINARY MYCOLOGY.GB.BLACKWELL 
SCIENTIFIC PUBLICATIONS, OXFORD, vol. 2, no. 35, 1 January 1997, pages 
79-86 

D7: MICROBIOLOGY, vol. 144, 1998, pages 2417-2426 
D8: WO 97 49828 A 
D9: WO 95 11 969 A 
D1 0: EP-A-0 626 454 

D11: JOURNAL OF INFECTIOUS DISEASES,US,CHICAGO, IL, vol. 175, 1 

January 1 997, pages 482-485 
D12: EP-A-0 644 262 
D13: EP-A-0 626 453 

D14: ANTIMICROBIAL AGENTS AND CHEMOTHERAPY,US,AMERICAN 
SOCIETY FOR MICROBIOLOGY, WASHINGTON, DC, vol. 37, no. 6, 1 
June 1993, pages 1227-1231 

D15: DE 197 13 572 
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D16: WO 98 39355 A 

2) The present application does not satisfy the criterion set forth in Article 33(2) PCT 
because the subject-matter of clainns 1 , 2, 3, 10 and 13 is not new in respect of 
prior art as defined in the regulations (Rule 64(1 )-(3) PCT). 

It becomes apparent from a reading of Example 1 of the present description that 
the sequence of CaNL256 is represented in SEQ ID No: 2. Said CaNL256 is, 
however, a homolog of known S. cerevisiae gene YNL256 with a sequence iden- 
tity, at the nucleotide level, of 52%. Further known genes which are homologous 
with SEQ ID NO: 2 are discussed on page 31 of the instant description. 

Should the applicant wish to try to delimit the said subject-matter from the state of 
the art by introducing higher homologies (see e.g. claim 10), inevitably an 
objection for lack of inventive step would arise since it is not apparent what could 
be, within the framework of the present invention, the technical problem solved in 
an unexpected manner by the said higher homology. Rather, all degrees of 
homologies stated in the instant description are considered therein to solve the 
problems underlying the invention. 

3) Analogous arguments apply to claims relating to genes CaBR102 (SEQ ID NO: 4) 
and CaDR325 (SEQ ID NO: 13), homologs thereof and functional fragments 
thereof in view of known genes which are explicitly referred to in Examples 1 , 2 
and 7 as being homologous. 

The phrase "for diagnosis of fungal infections" in claim 35 has to be construed as 
meaning suitable for the intended use. In the absence of further information on the 
kit, the scope of said claim is merely limited by the genes, polypeptides and 
antibodies recited therein. 

Consequently, claims 1 - 4, 7, 10, 1 1 , 13 and 35 lack novelty in this respect (Art. 
33(2) PCT). 

4) The present application does not satisfy the criterion set forth in Article 33(2) PCT 
because the subject-matter of claim 12 is not new in respect of prior art as defined 



Form PCT/Separate Sheet/409 (Sheet 4) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. 
EXAMINATION REPORT - SEPARATE SHEET 



PCT/EP99/07376 



in the regulations (Rule 64(1 )-(3) PCT). 

The protein YNL256 (referred to on page 30, line 18 of the present application) 
would appear to be prejudicial to the said subject-matter. 

Notwithstanding the above novelty objection, it should be noted that deducing the 
protein sequence from a known nucleic acid sequence and expressing the same 
does not involve anything out of the ordinary. Thus, an inventive step objection 
would have to be raised automatically against any novel polypeptide falling within 
the ambit of claim 12 (Art. 33(3) PCT). 

5) The subject-matter of claim 24 is novel in view of the known state of the art (Art. 
33(2) PCT). However, the said subject-matter does not involve an inventive step 
(Art. 33(3) PCT). 

Generating antibodies directed to known or not-inventive polypeptides is within the 
routine skills of those in the art (Art. 33(3) PCT). 

6) Although the subject-matter of claims 14, 15 and 16 is formally novel, the 
presence of an inventive step cannot be acknowledged (Art. 33(3) PCT). 

The searching, within a particular taxon, for genes and nucleic acid sequences 
homologs to known sequences is conventional in the technical field concerned, as 
is the cloning thereof into plasmids. 

7) The present application does not satisfy the criterion set forth in Article 33(3) PCT 
because the subject-matter of claim 25 does not involve an inventive step (Rule 
65(1 )(2) PCT). 

a) It is apparent from the present description, page 27 that enzymes involved in 
folate biosynthesis (like dihydropteroate synthetase, DHPS; 7,8,-dihydro-6- 
hydroxymethylpterin-pyrophosphokinase, HPPK etc.) are essential to the 
microorganisms. 

The genes encoding such enzymes are homologous to CaNL256 as required in 
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present claim 25 (see present description, page 31 ; FAS of Pneumocystis carinii, 
DHPS of H. influenzae etc.). 

b) Methods for the screening of antimycotic substances wherein an essential gene 
from mycetes or a functionally similar gene or the corresponding encoded protein 
is used as target are widely known in the state of the art, see e.g. D1 (col. 1 , line 
26 - col. 3, line 31), D2 (pages 1 - 3), D3 (page 2, lines 21 - 22; page 5), 
D4 (Example 1), D5 (page 9, lines 31 et seq.), D6 (paragraph bridging over pages 
79 and 80), D8 (page 27, lines 6 - 9), D9 (page 8, lines 22 - 25) and D10 (page 3, 
lines 24 et seq.), and the comments made under section IV, above. 

o) The skilled person would thus have been motivated and would have had sufficient 
guidance to appy the general concept known from D1 to further genes or proteins 
essential to mycetes, and would thus have arrived with a high expectation of 
success at the subject-matter of claim 25. 

8) Dependent claims 26 - 34 do not appear to contain any additional features which, 
in combination with the feature of the claim(s) to which they refer, involve an 
inventive step (Art. 33(3) PCT). 

The said features per se would not appear to solve, within the framework of the 
present application, a technical problem in an unexpected manner. 

9) Documents D1 1 - D14 would appear not to contibute anything pertinent to the 
subject-matter of the present claims which would go beyond the teachings of D1 - 
D10. 



Section VI 

D15 (DE-A-19 713 572) has a filing date of 02.04.1997 and a publication date of 
22.10.1998. 

D16 (WO-A-9 839 355) claims the priority date of 06.03.1997, has a filing date of 
13.06.1997 and has a publication date of 11.09.1998. 
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The said intermediate documents would appear to disclose or render obvious the 
subject-matter of claims 25 - 34. 

However, it is assumed that the priority of the present application is validly 
claimed. 

The present priority date is, namely, before the publication dates of D16 and D17. 



Section VII 

1) Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the documents D1 - D6 and D8 - D10 is not mentioned in the descrip- 
tion, nor are these documents identified therein. 



Section VIII 

1) 7he term "homologs thereof" is indeterminate, open to interpretation, and as such 
renders the scope of claims 1 - 4, 7 and 20 unclear (Art. 6 PCT). 

It should be noted that homology is used in the instant description in various 
contexts (see e.g. page 3, bottom paragraph; page 13, bottom paragraph; page 
39, line 7; etc.) 

2) In the absence of clear indication of the particular functionality of the underlying 
polynucleotide or polypeptide, the term "functional fragments thereof" renders the 
scope of claims 1 - 4, 7, 12, 24 and 35 vague. 

3) Claims 25, 26, 31 , 33 and 34 are unclear (Art. 6 PCT). 

The term "or a functionally similar gene from another pathogenic mycete" is, in the 
absence of clear indication of a particular functionality and due to the use of the 
vague expression "similar", unclear. In addition, reference in a claim concerned 
with an essential gene from mycetes to a functionally similar gene from another 
pathogenic mycete would appear to be redundant and as such render the scope 
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of the claims concerned unclear. 

An analogous objection applies to claim 35. 

4) For the assessment of the present claims 14-16 relating to plasmids on the 
question whether they are supported by the description (Art. 5 PCT), no unified 
criteria exist in the PCT. The patentability can depend on the date at which the 
deposited plasmids are made available to the public (see description page 4; Rule 
13*^'^ PCT). 

5) Claims 2 - 4, 7 and 35 are not clear (Article 6 PCT). 

In said claims genes are identified by way of trivial designations which are 
meaningless to a person skilled in the art. Reference could be made to SEQ IDs, 
where available. 

6) Claim 12 is erroneous from a grammatical point of view ("claims 1 to 1 1 , a 
functional [...]") which fact renders the scope of said claim unclear (Art. 6 PCT). 

7) The term "kit" in claim 35 is misleading since the so-called kit is comprised of 
merely one component (Art. 6 PCT). 
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State (that is, country) of residence: 


1 I Further appl icants are indicated on another continuation sheet. 
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Box No. Ill AGENT OR COMMON REPRESENTATIVE;OR ADDRESS FOR CORRESPONDENCE 



The following person is agcn* | | common representative 

and has been appointed earlier and represents the applicant(s) also for international preiiminary examination. 

I [ is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 

I I is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
theagent(s)/common representative appointed earlier. 



Name and address: (Family name followed by given name: for a legal entity, full official designation. 
The address must include postal code and name of country.) 

POCHART Francois 

CABINET HIRSCH-DESROUSSEAUX-POCHART 
34, rue de Bassano 
75008 PARIS 
FRANCE 



Telephone No.: 

01.53.23.92.12 



Facsimiie No.: 

01.47.23.49.13 



Teleprinter No.: 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent. 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

1 . The applicant wishes the international preliminary examinationto start on the basis of: 
[)^| the international application as originally filed 
the description as originally filed 

[ I as amended under Article 34 

the claims | | as originally filed 

I I as amended under Article 1 9 (together with any accompanying statement) 
I I as amended under Article 34 

the drawings | | as originally filed 

I I as amended under Article 34 

2- I I The applicant wishes any amendment to the claims under Article 1 9 to be considered as reversed. 

3. I I The applicant wishes the start of the international preliminary examinatiorto be postponeduntil the expiration of 20 months 
from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 1 9 or a notice from the applicant that he does not wish to make such amendments (Rule 69. 1 {d))frhis check- 
box may be marked only where the time limit under Article J 9 has not yet expired.) 
* Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 1 9 and/or amendments of the international application 
under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up a written opinion 
or the international preliminary examination report, as so amended. 



Language for the purposes of international preliminary examination: EnQllsh 

\X I which is the language in which the international application was filed. 

I I which is the language of a translation furnished for the purposes of international search. 

I I which is the language of publication of the international application. 

I I which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 



Box No. V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is. all States which have been designated and which are bound by Chapter II of 
the PCT) 

excluding the following States which the applicant wishesnot to elect: 
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Box No. VI CHECKLIST 


The demand is accompanied by the following elements, in the language referred to in 
Box No. IV, for the purposes of intcmationai preliminary examination: 


For International Preliminary 
Examining Authority use only 

received not received 


I. translation of intcmationai application : 


sheets 


□ 


1 1 


2. amendments under Article 34 


sheets 


□ 


□ 


3. copy (or, where required, translation) of 

amendments under Article 1 9 ' 


sheets 


□ 


I — 1 


4. copy (or, where required, translation) of 
statementunder Article 19 


sheets 


□ 


□ 


5. letter : 


sheets 


□ 


□ 


6. oihQT (specijy) , : 


sheets 


□ 


□ 


The demand is also accompanied by the item(s) marked below: 








!. 1 X [ fee calculation sheet 


4. 1 1 statement explaining lack of signature 




2. 1 I separate signed power of attorney 

3. 1 1 copy of genera! power of attorney: 
reference number, if any: 


5- 1 1 nucleotide and or amino acid sequence 
computer readable form 

6. I [ other (specify): 


listing in 


Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 


Next to each signature, indicate the name of the person signing and the capacity in 


which the person signs (if such capacity is not obvious from reading the demand). 


POCHART Frangois . 1 

















For International Preliminary Examining Authority use only- 



1. Date of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60. 1 (b): 



^ I I The date ofreceipt of the demand is AFTER the expiration of 19 months 



□ 



from the priority date and item 4 or 5, below, does not apply. 



□ The applicant has been 
informed accordingly. 



. I 1 The date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of 

^- I I Rule 80.5. 



5 I I Although the date of receipt of the demand is after the expiration of 1 9 months from the priority datethe delay in arrival 
I 1 is EXCUSED pursuant to Rule 82. 



For International Bureau use only 



Demand received from I PEA on: 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) , a 



Applicant's or agent's file reference 
16655 PC RUU 8 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Fomn PCT/IPEA/416) 


International application No. 
PCT/EP99/07376 


Intemational filing date (day/month/year) Priority date (day/month/year) 
1 3/09/1 999 1 1 /09/1 998 


International Patent Classification (IPC) or national classification and IPC 
C12Q1/68 


Applicant 

/hOECHST MARION ROUSSELetaf] /I \/m/7'6 ThOM^C^ 5.^. 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 13 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



1 


IS 


Basis of the report 


It 


□ 


Priority 


III 




Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 




Lack of unity of invention 


V 




Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 


VI 




Certain documents cited 


VII 


IS 


Certain defects in the international application 


VIII 




Certairi observations on the international application 



Date of submission of the demand 
07/04/2000 


Date of completion of this report 
20.02.2001 


Name and mailing address of the intemational 
preliminary examining authority: 

^ European Patent Office 
>gS) D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer /;35S7J^^ 

Thiele, U (1 1) 

^^^^ 

Telephone No. +49 89 2399 8643 
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I. Basis of the r port 

1 . This report has been drawn on the basis of (substitute sheets wtiich have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).)\ 

Description, pages: 

1 -1 23 as originally filed 

Claims, No.: 

1 -35 as originally filed 

Drawings, sheets: 

1/9-9/9 as originally filed 

Sequence listing part of the description, pages: 

41-123, as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

S contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, 



pages: 



□ the claims, 

□ the drawings, 



Nos.: 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)}: 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined In respect of: 

□ the entire international application. 
H claims Nos. 20-23. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 



□ the description, claims or drawings (indicate particular elements belov\/) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 
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□ restricted the claims. 
H paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

K not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

□ all parts. 

la the parts relating to claims Nos. 1,2,1 0-1 3,20-35(partially); 3,4.7,1 4-1 6(completely). 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (lA) Yes: 

No: 

2. Citations and explanations 
see separate sheet 

VL Certain documents cited 

1 . Certain published documents (Rule 70.10) 

and / or 

2. Non-written disclosures (Rule 70.9) 
Form PCT/IPEA/409 (Boxes l-VIM, Sheet 3) (July 1998) 



Claims 14-16,24-34 

Claims 1-4,7,10-13,35 

Claims 

Claims 1-4,7,10-16,24-35 

Claims 1-4,7,10-16,24-35 
Claims 



i 
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see separat sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the International application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following obsen/ations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Section III 

1) The subject-matter of clainn 20 comprises a very large number of different 
possibilities. It becomes unduly burdensome to determine the matter for which 
protection is sought. The lack of clarity and conciseness is consequently such as 
to render a meaningful examination impossible. 

As regards the term "obtainable by" it should be noted that a product defined by 
its process of manufacture must per se meet the requirements of novelty and 
inventiveness. A novel and inventive process of manufacture cannot render a 
known product novel. 

2) An analogous objection applies to claims 21 - 23 as dependent on claim 20. 
Section IV 

1 ) Methods for the screening of antimycotic substances based upon the functional 
inhibition/targeting of the expression of essential mycetes genes, or the 
corresponding encoded proteins, are well knwon in the prior art. Likewise, 
functionally essential mycetes genes and their corresponding encoded proteins 
have been described. WO-A-9 736 925 discloses methods of screening for 
inhibitors of C. albicans growth by targeting the TATA-binding protein. EP-A-0 816 
51 1 discloses a method of finding novel antifungi drugs which inhibit essential 
yeast genes (i.e. acetyl-CoA carboxylase) without knowledge of the biological 
functions of the targets. EP-A-0 626 453 discloses a method for screening for 
potential fungicides that inhibit cytochrome P450 reductase or reductase related 
enzymes or proteins involved in its biosynthesis. EP-A-0 554 042 discloses a 
method for screening for fungicides by testing candidate compounds in a 
dihydroorotate dehydrogenase (DHOD) inhibition assay. WO-A-9 511 969 
discloses screening methods for identification of antimycotic agents active in 
mycoic cell translation, based on a reporter gene system associated with a 
CN4type gene from S. cerevisiae. US-A-5 614 377 discloses a method for 
identifying inhibitors of fungal pathogenicity relying on the use of defined genes 
and mutant strains of S. cerevisiae, specifically referring to the CSD2 gene from 
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C. albicans which is a homolog of the corresponding S. cerevisiae gene CSD2. 

2) In view of the prior art which can be considered to be represented by the above 
mentioned docunnents, the problem of the underlying application can be defined 
as the provision of further essential mycetes genes/proteins, suitable as targets 
for the screening of antimycotic/fungicide substances, or for diagnosing fungal 
infections. 

3) Each of the polynucleotides/essential mycetes genes listed in claims 1 - 9 
disclosed as either gene CaNL256, CaBR102, [...], or CaJL039, represents an 
independent solution concerning the probim of the underlying application. Solution 
1 is the provision and use of ESQ ID NO. 2 (gene CaNL256), a functionally similar 
rnycetes gene, its corresponding encoded protein, an antibody directed against, a 
plasmid containing such a gene, a process to obtain such a gene sequence, and a 
kit, suitable within a method for screening of antimycotic substances. Likewise, 
solutions 2 to 7 are the provision and use of SEQ ID NOs: 4, 6, 7, 9, 10, 11 and 13 
representing the essential genes CaBR102, CalR012, [...] or CaJL039, 
functionally similar mycetes genes, their corresponding encoded proteins, 
antibodies directed against thereto, plasmids containing such genes, a process to 
obtain such gene sequences, and a kit, suitable within a method for the screening 
of antimycotic substances. 

4) In view of the fact that essential mycetes genes and methods for the screening of 
antimycotic substances relying on targeting of essential mycetes genes or their 
corresponding proteins are already disclosed in the prior art, due to the essential 
differences in primary structure and function concerning the gene sequences 
listed in claims 1 - 9, and due to the fact that no other technical features can be 
distinguished which, in the light of the prior art, could be regarded as special 
technical features common to these solutions, the international examining 
authority is of the opinion that there is no single inventive concept underlying the 
plurality of seven solutions of the present application in the sense of Rule 13(1) 
PCT. 

5) Consequently, the following groups of inventions have to be discerned; the 
subject-matter contained therein is as defined on PCT form 206 dated 
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19.07.2000: 

Invention 1 : claims 1 , 2, 10-13, 20-35 (partially); 3, 14 (completely) 
Invention 2: claims 1,2, 10-13, 20-35 (partially); 4, 15 (completely) 
Invention 3: claims 1,2, 10-13, 20-35 (partially); 5 (completely) 
Invention 4: claims 1, 10-13, 20-35 (partially); 9 (completely) 
Invention 5: claims 1, 2, 10-13, 20-35 (partially); 8, 17, 18 (completely) 
Invention 6: claims 1,2, 10-13, 20-35 (partially); 6, 19 (completely) 
Invention 7: claims 1, 10-13, 20-35 (partially); 7, 16 (completely) 



Section V 

1 ) Reference is made to the following documents: 

D1: EP-A-0 554 042 
D2: WO 98 38331 A 
D3: WO 97 36925 A 
D4: EP-A-0 816 511 
D5: WO 96 08264 A 

D6: JOURNAL OF MEDICAL AND VETERINARY MYCOLOGY.GB.BLACKWELL 
SCIENTIFIC PUBLICATIONS, OXFORD, vol. 2, no. 35, 1 January 1997, pages 
79-86 

D7: MICROBIOLOGY, vol. 144, 1998, pages 2417-2426 
D8: WO 97 49828 A 
D9: WO 95 11969 A 
D10: EP-A-0 626 454 

D1 1 : JOURNAL OF INFECTIOUS DISEASES.US.CHICAGO, IL, vol. 1 75, 1 

January 1 997, pages 482-485 
D12: EP-A-0 644 262 
D13: EP-A-0 626 453 

D14: ANTIMICROBIAL AGENTS AND CHEMOTHERAPY,US,AMERICAN 
SOCIETY FOR MICROBIOLOGY, WASHINGTON, DC, vol. 37, no. 6, 1 
June 1993, pages 1227-1231 

D15: DE 197 13 572 
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D16: WO 98 39355 A 

2) The present application does not satisfy the criterion set forth in Article 33(2) PCT 
because the subject-matter of clainns 1 , 2, 3, 10 and 13 is not new in respect of 
prior art as defined in the regulations (Rule 64(1 )-(3) PCT). 

It becomes apparent from a reading of Example 1 of the present description that 
the sequence of CaNL256 is represented in SEQ ID No: 2. Said CaNL256 is, 
however, a homolog of known S. cerevisiae gene YNL256 with a sequence iden- 
tity, at the nucleotide level, of 52%. Further known genes which are homologous 
with SEQ ID NO: 2 are discussed on page 31 of the instant description. 

Should the applicant wish to try to delimit the said subject-matter from the state of 
the art by introducing higher homologies (see e.g. claim 10), inevitably an 
objection for lack of inventive step would arise since it is not apparent what could 
be, within the framework of the present invention, the technical problem solved in 
an unexpected manner by the said higher homology. Rather, all degrees of 
homologies stated in the instant description are considered therein to solve the 
problems underlying the invention. 

3) Analogous arguments apply to claims relating to genes CaBR102 (SEQ ID NO: 4) 
and CaDR325 (SEQ ID NO: 13), homologs thereof and functional fragments 
thereof in view of known genes which are explicitly referred to in Examples 1 , 2 
and 7 as being homologous. 

The phrase "for diagnosis of fungal infections" in claim 35 has to be construed as 
meaning suitable for the intended use. In the absence of further information on the 
kit, the scope of said claim is merely limited by the genes, polypeptides and 
antibodies recited therein. 

Consequently, claims 1 - 4, 7, 10, 1 1 , 13 and 35 lack novelty in this respect (Art. 
33(2) PCT). 

4) The present application does not satisfy the criterion set forth in Article 33(2) PCT 
because the subject-matter of claim 12 is not new in respect of prior art as defined 
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in the regulations (Rule 64(1 )-(3) PCT). 

The protein YNL256 (referred to on page 30, line 18 of the present application) 
would appear to be prejudicial to the said subject-nnatter. 

Notwithstanding the above novelty objection, it should be noted that deducing the 
protein sequence fronn a known nucleic acid sequence and expressing the same 
does not involve anything out of the ordinary. Thus, an inventive step objection 
would have to be raised autonnatically against any novel polypeptide falling within 
the ambit of claim 12 (Art. 33(3) PCT). 

5) The subject-matter of claim 24 is novel in view of the known state of the art (Art. 
33(2) PCT). However, the said subject-matter does not involve an inventive step 
(Art. 33(3) PCT). 

Generating antibodies directed to known or not-inventive polypeptides is within the 
routine skills of those in the art (Art. 33(3) PCT). 

6) Although the subject-matter of claims 14, 15 and 16 is formally novel, the 
presence of an inventive step cannot be acknowledged (Art. 33(3) PCT). 

The searching, within a particular taxon, for genes and nucleic acid sequences 
homologs to known sequences is conventional in the technical field concerned, as 
is the cloning thereof into plasmids. 

7) The present application does not satisfy the criterion set forth in Article 33(3) PCT 
because the subject-matter of claim 25 does not involve an inventive step (Rule 
65(1 )(2) PCT). 

a) It is apparent from the present description, page 27 that enzymes involved in 
folate biosynthesis (like dihydropteroate synthetase, DHPS; 7,8,-dihydro-6- 
hydroxymethylpterin-pyrophosphokinase, HPPK etc.) are essential to the 
microorganisms. 

The genes encoding such enzymes are homologous to CaNL256 as required in 
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present claim 25 (see present description, page 31 ; FAS of Pneumocystis carinii, 
DHPS of H. influenzae etc.). 

b) Methods for the screening of antimycotic substances wherein an essential gene 
from mycetes or a functionally similar gene or the corresponding encoded protein 
is used as target are widely known in the state of the art, see e.g. D1 (col. 1 , line 
26 - col. 3, line 31), D2 (pages 1 - 3), D3 (page 2, lines 21 - 22; page 5), 

D4 (Example 1), D5 (page 9, lines 31 et seq.), D6 (paragraph bridging over pages 
79 and 80), D8 (page 27, lines 6 - 9), D9 (page 8, lines 22 - 25) and D10 (page 3, 
lines 24 et seq.), and the comments made under section IV, above. 

c) The skilled person would thus have been motivated and would have had sufficient 
guidance to appy the general concept known from D1 to further genes or proteins 
essential to mycetes, and would thus have arrived with a high expectation of 
success at the subject-matter of claim 25. 

8) Dependent claims 26 - 34 do not appear to contain any additional features which, 
in combination with the feature of the claim(s) to which they refer, involve an 
inventive step (Art. 33(3) PCT). 

The said features per se would not appear to solve, within the framework of the 
present application, a technical problem in an unexpected manner. 

9) Documents D1 1 - D14 would appear not to contibute anything pertinent to the 
subject-matter of the present claims which would go beyond the teachings of D1 - 
D10. 



Section VI 

D15 (DE-A-19 713 572) has a filing date of 02.04.1997 and a publication date of 
22.10.1998. 

D16 (WO-A-9 839 355) claims the priority date of 06.03.1997, has a filing date of 
13.06.1997 and has a publication date of 11.09.1998. 
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The said intermediate documents would appear to disclose or render obvious the 
subject-matter of claims 25 - 34. 

However, it is assumed that the priority of the present application is validly 
claimed. 

The present priority date is, namely, before the publication dates of D16 and D17. 



Section VII 

1) Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1 - D6 and D8 - D10 is not mentioned in the descrip- 
tion, nor are these documents identified therein. 



Section VIII 

1) The term "homologs thereof" is indeterminate, open to interpretation, and as such 
renders the scope of claims 1-4,7 and 20 unclear (Art. 6 PCT). 

It should be noted that homology is used in the instant description in various 
contexts (see e.g. page 3, bottom paragraph; page 13, bottom paragraph; page 
39, line 7; etc.) 

2) In the absence of clear indication of the particular functionality of the underlying 
polynucleotide or polypeptide, the term "functional fragments thereof" renders the 
scope of claims 1 - 4, 7, 12, 24 and 35 vague. 

3) Claims 25, 26, 31 , 33 and 34 are unclear (Art. 6 PCT). 

The term "or a functionally similar gene from another pathogenic mycete" is, in the 
absence of clear indication of a particular functionality and due to the use of the 
vague expression "similar", unclear. In addition, reference in a claim concerned 
with an essential gene from mycetes to a functionally similar gene from another 
pathogenic mycete would appear to be redundant and as such render the scope 
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of the claims concerned unclear. 

An analogous objection applies to claim 35. 

4) For the assessment of the present claims 14-16 relating to plasmids on the 
question whether they are supported by the description (Art. 5 PCT), no unified 
criteria exist in the PCT. The patentability can depend on the date at which the 
deposited plasmids are made available to the public (see description page 4; Rule 
13^'^ PCT). 

5) Claims 2 - 4, 7 and 35 are not clear (Article 6 PCT). 

In said claims genes are identified by way of trivial designations which are 
meaningless to a person skilled in the art. Reference could be made to SEQ IDs, 
where available. 

6) Claim 12 is erroneous from a grammatical point of view ("claims 1 to 1 1 , a 
functional [...]") which fact renders the scope of said claim unclear (Art. 6 PCT). 

7) The term "kit" in claim 35 is misleading since the so-called kit is comprised of 
merely one component (Art. 6 PCT). 
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ESSENTIAL GENES FROM C, ALBICANS AND A METHOD FOR 



SCREENING ANTIMYCOTIC SUBSTANCES USING SAID GENES 



The 



present 



invention 



relates 



to 



a 



method 



for 



5 screening for antimycotic substances in which essential 
genes from mycetes, particularly from Candida albicans 
(C. albicans) as well as functionally similar genes from 
other pathogenic mycetes, or the corresponding encoded 
proteins, are used as targets. The invention also relates 

10 to specific C. albicans genes. 

The spectrum of known fungal infections stretches from 
fungal attack of skin or nails to potentially hazardous 
mycotic infections of the inner organs; Such infections and 
resulting diseases are known as mycosis. 

15 Antimycotic substances (fungistatic or fungicidal) are 

used for treatment of mycosis. However, up to now, 
relatively few substances with pharmacological effects are 
known, such as Amphotericin B, Nystatin, Pimaricin, 
Griseof ulvin. Clotrimazole, 5-f luoro-cytosine and 

20 Batraphene. The drug treatment of fungal infections is 
extremely difficult, in particular because both the host 
cells and the mycetes, are eucaryotic cells. Administration 
of drugs based on known antimycotic substances results 
therefore often in undesired side-effects, for example 

25 Amphotericin B has a nephrotoxic effect. Therefore, there 
is a strong need for pharmacologically efficient substances 
usable for the preparation of drugs, which are suitable for 
prophylactic treatments of immunodepressive states or for 
the treatment of an existing fungal infection. Furthermore, 

30 the substances should exhibit a specific spectrum of action 
in order to selectively inhibit the growth and 
proliferation of mycetes without affecting the treated host 
organism. 
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The aim of the present invention is to provide a 
method for the identification of antimycotic substances and 
especially for the identification of anti-Candida 
substances. An essential feature of this method is that 
5 essential genes from mycetes are used as targets for the 
screening . 

The present invention thus concerns a method for 
screening antimycotic substances wherein an essential gene 
from mycetes or a functionally similar gene in another 

10 pathogenic mycete, or the corresponding encoded protein, is 
used as target and wherein the essential gene is selected 
from the group consisting of CaORllO, CaMR212, CaNL256, 
CaBR102, CaIR012, CaDR325 and CaJL.039. 

According to one embodiment of the method of the 

15 invention mycete cells which express the essential gene, 
or a functionally similar mycete gene, to a different 
level are incubated with the substance to be tested and 
the growth inhibiting effect of the substance is 
determined . 

2 0 According to another embodiment, said target gene or 

the corresponding target gene encoded protein is contacted 

in vitro with the substance to be tested and the effect of 

the substance on the target is determined. 

According to another embodiment , the screened 
25 substances inhibit partially or totally the functional 

expression of the essential genes or the functional 

activity of the encoded proteins. 

According to one embodiment the screened substances 

partially or totally inhibit the activity of 
30 dihydropteroate synthase (DHPS) and/or 7 , 8 -dihydro- 6- 

hydroxymethylpterin-pyrophosphokinase (HPPK) . 

According to another embodiment, the mycete species 

are selected from the group comprising Basidiomycetes , 

Ascomycetes and Hyphomycetes . 
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According to another embodiment of the method of the 
invention said functional similar genes are essential 
genes from Candida Spp . , preferably Candida albicans, or 
from Aspergillus Spp., preferably from Aspergillus 
5 fumigatus. 

According to another aspect, the present invention 
concerns a polynucleotide having the sequence as depicted 
in SEQ ID No . 2 , SEQ ID No . 4 , SEQ ID No . 6 , SEQ ID No . 7 , SEQ 
ID No. 9, SEQ ID No. 10, SEQ ID No . 11 or SEQ ID No. 13, 

10 preferably SEQ ID No . 2 , SEQ ID No . 4 , SEQ ID No . 6 , SEQ ID 
No. 9, SEQ ID No. 10 or SEQ ID No. 11, homologs thereof and 
functional fragments thereof. 

According to another aspect, the present invention 
concerns a gene which is CaORllO, CaMR212, CaNL256, 

15 CaBR102, CaIR012, CaDR325 or CaJL039, preferably CaORllO, 
CaMR212, CaNL256, CaBR102 or CaIR012, or a functionally 
similar gene or a functional fragment thereof. 

According to this embodiment, the functionally similar 
gene or homologous polynucleotide has a sequence identity, 

20 at the nucleotide level, with CaORllO, CaMR212, CaNL256, 
CaBR102, CaIR012, CaDR325 or CaJL03 9, respectively, of at 
least 50%, preferably of at least 60%, and most preferably 
of at least 70%. A functional fragment is a polynucleotide 
fragment that will retain the functionality of the starting 

25 product (nucleotide or gene) . One example is the CaORllO 
splice variant (which is also homologous to the original 
gene, with about 90% identity) . 

According to another embodiment, the functionally 
similar gene has a sequence identity, at the amino-acid 

30 level, with CaORllO, CaMR212, CaNL256, CaBR102, CaIR012, 
CaDR325 or CaJL03 9, respectively, encoded protein (s) of at 
least 40%, preferably of at least 50%, more preferably of 
at least 60% and most preferably of at least 70%. 



wo 00/15838 




PCT/EP99/07376 



These figures given for the gene apply mutatis 
mutandis to the polynucleotide, as far as homology and 
similarity . 

According to another aspect, the present invention 
5 covers the protein (s) encoded by CaORllO, CaMR212, CaNL256, 
CaBR102, CaIR012, CaDR325 or CaJL039, respectively, gene(s) 
or by a functionally similar gene, or a functional 
polypeptidic fragment thereof. 

According to another aspect, the present invention 
10 provides a plasmid containing CaORllO, Ca!y[R212, CaNL256, 
CaBR102, CaIR012, CaDR325 or CaJL039, respectively, 
gene(s), a functionally similar gene or a functional 
fragment thereof 

According to another aspect, the present invention 
15 provides a plasmid (bacteria containing same) deposited at 
the CNCM (Institut Pasteur, Paris) on 98/08/13, with the 
accession numbers 1-2065, 1-2063 and 1-2064, corresponding 
to the CaNL256, CaBR102 and CaIR012 genes, respectively. 

According to another aspect, the present invention 
2 0 provides a plasmid (bacteria containing same) deposited at 
the DSMZ (Deutsche Sammlung von Mikroorganismen und 
Zellkulturen, Germany) on 99/08/06 with the accession 
numbers DSM 12977, DSM 12976, DSM 12978 and DSM 12979, 
corresponding to the CaDR325, CaORllO, CaORllO splice 
25 variant and CaMR212, respectively. 

According to another aspect, the present invention 
provides a kit for diagnosis of fungal infections 
comprising a gene selected from the group consisting of 
CaORllO, CaMR212, CaNL256, CaBR102, CaIR012, CaDR325 and 
30 CaJL039, a functionally similar gene thereof, a functional 
fragment thereof, the corresponding encoded protein or a 
functional polypeptide fragment thereof. 

According to another aspect, the present invention 
provides an antibody directed against the protein encoded 
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by the CaORllO, CaMR212, CaNL256, CaBR102, CaIR012, CaDR325 
or CaiJL039, respectively, gene(s) or by a functionally 
similar gene, or a polypeptide fragment thereof. 

According to another aspect, the present invention 
5 provides a polynucleotide obtainable by the process 
comprising the following steps: 

(i) selecting an essential gene from 
Saccharomyces cerevisiae ; 

(ii) comparing the sequence of said gene with 
10 Candida Albicans genome sequences ; 

(iii) deducing homologuous oligonucleotides 
regions ; 

(iv) PGR amplifying the thus-obtained 
oligonucleotides ; 

15 (v) using the amplimers of step (iv) for 

detecting the complete gene of interest: 

the amplimers of step (iv) are used as a probe for 
detecting the complete gene of interest from a Candida 
albicans genomic or cDNA library; or 

20 the complete gene is obtained by 3' and 5' extension 

of the amplimer, e.g. by using a PCR method. 

According to the invention, the first step is to 
identify said essential genes and starting from these thus 
identified genes, essential genes from other pathogenic 

25 mycetes can be identified. For practical purposes, 

essential genes from S. cerevisiae are first identified and 
starting from them, essential genes from other pathogenic 
fungus, especially from Candida, are obtained. 

The present invention thus discloses the 

30 identification of essential genes from C. albicans and their 
use in a method for the screening of antimycotic 
substances, especially anti-Candida substances. 

In order to identify essential genes of S . cerevisiae , 
individual genomic genes are eliminated through homologous 
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recombination. If the DNA segment thus eliminated concerns 
an essential gene, then the deletion is lethal for the 
S.cerevisiae cells in haploid form. 

A method, wherein the studied S. cerevisiae gene is 
5 replaced by a marker gene can be used to generate the 
corresponding genomic deletion of S.cerevisiae and to 
determine the S.cerevisiae cells containing the deletion. 

As a selection marker a dominant selection marker 
(e.g. kanamycin resistance gene) or an auxotrophic marker 
10 can for example be used. As an auxotrophic marker, it is 
possible to use genes coding for key enzymes of amino acid 
or nucleic base synthesis. For example, one can use as a 
selection marker the following genes from S.cerevisiae : 
gene encoding for the metabolic pathway of leucine 
15 {e.g-LEU2-gene) , histidine (e.g. HIS3-gene) or tryptophan 
(e.g. TRP-1 gene) or for the nucleic base metabolism of 
uracil (e.g. URA3-gene) . 

Auxotrophic S.cerevisiae strains can be used. These 
auxotrophic strains can only grow on nutritive media 
2 0 containing the corresponding amino acids or nucleotide 
bases. All laboratory S.cerevisiae strains, containing 
auxotrophic markers can for instance be used. When diploid 
S.cerevisiae strains are used, then the corresponding 
marker gene must be homozygously mutated. Strain CEN.PK2 
25 or isogenic derivates thereof can be used. 

Strains containing no suitable auxotrophic marker can 
also be used such as prototrophic S.cerevisiae strains. 
Then a dominant selection marker e.g. resistance gene, such 
as kanamycin resistance gene can be used. A loxP-KanMX- loxP 
30 cassette can advantageously be used for this purpose. 

For the homologous recombination replacing the whole 
DNA sequence or part thereof of a S.cerevisiae gene, DNA 
fragments are used wherein the marker gene is flanked at 
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the 5'- and 3 • -ends by sequences which are homologous to 
the 5'- and 3 ' -ends of the studied S.cerevisiae gene. 

Different processes can be used for the preparation of 
the corresponding DNA fragments which are also appropriate 
for the deletion of any specific S.cerevisiae gene. A 
linear DNA- fragment is used for the transformation of the 
suitable S.cerevisiae strain. This fragment is integrated 
into the S.cerevisiae genome by homologous recombination. 
These processes include : 

1. "Conventional method" for the preparation of 
deletion cassettes (Rothstein, R.J. (1983) Methods in 
Enzymology, Vol. 101, 202-211). 

2. "Conventional Method" using the PCR technique 
("modified conventional method"). 

3. SFH (short flanking homology) - PCR method (Wach, A. 
et al. (1994) Yeast 10: 1793-1808; Gultner, U, et al . 
(1996) Nucleic Acids Research 24:2519-2524). 

1. In the "conventional method" for the preparation of 
deletion cassettes in the S.cerevisiae genome, the gene to 
be studied is either already present in an appropriate 
vector or is integrated in such a vector. With this method, 
any pBR- pUC- and pBluescript®-derivates can be used for 
example. A major part of the target gene sequence is 
eliminated from the vector, for instance using appropiate 
restriction sites, conserving however the 3*- and 5'- 
regions of the studied gene inside the vector. The selected 
marker gene is integrated between the remaining regions. 

2. In the modified form of this "conventional method", 
PCR is used. This method allows amplification of the 3'- 
and 5 '-terminal regions of the coding sequence of the 
studied S.cerevisiae gene. This method amplifies 
selectively both terminal regions of the studied gene, 
therefore, two PCR-reactions must be carried out for each 
studied gene, amplifying once the 5 '-end, and once the 3'- 
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end of the gene. The length of the amplified terminal DNA- 
fragment depends on the existing restriction sites. The 
amplified terminal ends of the studied gene have generally 
a length of 50 to 5000 base pairs (bp) , preferably a length 
between 500 and 1000 bp. 

As template for the PCR-reactions , genomic DNA of 
S.cerevisiae or wild- type genes can be used. The primer- 
pairs (a sense and an antisense primer, respectively) are 
constructed so that they correspond to the 3 ' -end and the 
5 '-end sequence of the studied S.cerevisiae gene. 
Especially, the primer is selected such as to allow its 
integration by way of appropriate restriction sites. 

As vectors, pBR- pUC- and pBluescript^-derivates can 
be used. In particular vectors already containing a gene 
encoding the selection marker, are appropriate. In 
particular, vectors can be used, which contain genes of the 
selection marker HIS3 , LEU2 , TRPl or URA3 . 

The DNA segments of the studied S.cerevisiae gene, 
obtained by PGR, are integrated in the vector at both sides 
of the selection marker, so that subsequently, as in the 
"conventional method", the selection marker is flanked on 
both ends by DNA sequences which are homologous to the 
studied gene . 

3. Homologous recombination in S.cerevisiae takes 
place in a very efficient and precise manner and the length 
of the DNA sequence homologous to the studied S.cerevisiae 
gene flanking the selection marker gene can in fact be 
considerably shorter than with the "modified conventional 
method" . The flanking ends homologous to the studied 
S.cerevisiae gene need to present a length of only about 
20-60 bp, preferably 30-45 bp. The SFH-PCR method is 
particularly advantageous as the laborious cloning step can 
be obviated. 
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A PGR reaction is carried out on a DNA- template 
containing the gene for the selection marker to be used, 
wherein the primers are constructed so that the DNA 
sequence of the sense primer is homologous to the 5 '-end of 
5 the selection marker sequence and so that the primer 
presents in addition at its 5 '-end a region of preferably 
40 nucleotides, which corresponds to the 5 ' -terminal 
sequence of the studied S.cerevisiae gene. The antisense 
primer is constructed in an analogous manner, i.e. it is 

10 complementary to the 3 ' -end of the gene sequence of the 
selection marker, wherein this primer contains at its 5'- 
end a region of also preferably 40 nucleotides, which 
corresponds to the complementary strand of the 3 » -terminal 
coding sequence of the studied gene . 

15 For the amplification of S.cerevisiae genes to be 

studied by the SFH-PCR method, vectors containing the gene 
for the auxotrophic marker or selection marker can be used. 
Especially, plasmid pUG6 is used as the template. This 
plasmid contains a loxP-KanMX-loxP cassette (Gultner, U. et 

20 al. (1996) Nucleic Acids Research 24: 2519-2524). In other 
terms, the Kanamycin resistance gene is flanked at both 
ends by a loxP sequence ( loxP-KanMX- loxP cassette) . This 
cassette is advantageous in that the Kanamycin resistance 
gene can be eventually eliminated from the S.cerevisiae 

25 genome after integration of the loxP-KanMX- loxP cassette 
into the S.cerevisiae gene to be studied. Cre-recombinase 
of bacteriophage PI can be used for this purpose. Cre- 
recombinase recognizes the loxP sequences and induces 
elimination of the DNA located between the two loxP 

30 sequences by a homologous recombination process. As a 
result only one loxP sequence remains and the so-called 
marker regeneration occurs, i.e. the S.cerevisiae strain 
may be transformed again using the loxP-KanMX-loxP 
cassette. This is particularly advantageous, when at least 
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two functionally similar genes are to be deleted in order 
to obtain a lethal phenotype. 

With the PCR-method, the PGR reaction primers are at 
the 3 ' -end a preferably 20 nucleotide long sequence, which 
is homologous to the sequence situated left and/or right of 
the loxP-KanMX-loxP cassette, and at the 5' -end a 
preferably 40 nucleotide long sequence, which is homologous 
to the terminal ends of the gene to be studied. 

Using the three methods, one obtains linear deletion 
cassettes containing the gene encoding the selection 
marker, which is flanked on both sides by homologous 
sequences of the gene to be studied. The deletion cassettes 
are used for the transformation of diploid S.cerevisiae 
strains. The diploid strain S.cerevisiae CEN.PK2 
(Scientific Research & Development GmbH, Oberursel) can be 
used for example for this purpose. 

[CEN.PK2 Mata/MAT a ura3 -52/ura3-52 leu2-3, 112/leu2- 
3 , 112his3Al/his3Al trpl-289/trpl-289 MAL2 - 8C/MAL2 -8^ 
SUC2/SUC2] 

The strain CEN.PK2 is prepared and cultivated using 
known methods (Gietz, R.D. et al . (1992) Nucleic Acids 
Research 8: 1425; Guldener, U. et al . (1996) Nucleic Acids 
Research 24:2519-2524). 

The cells of the S.cerevisiae strain used are 
transformed according to known processes with an 
appropriate DNA quantity of the linear deletion cassette 
(e.g. Sambrook et al . 1989). Thereafter, the medium in 
which the cells are cultivated is replaced by a new medium, 
a so-called selective medium, which does not contain the 
corresponding amino acid (e. g. histidine, leucine or 
tryptophan) or nucleic base (e. g. uracil) or, when using a 
deletion cassette containing the kanamycin resistance gene, 
by a medium containing geneticin (G418®) (e.g. a complete 
medium (YEPD) • containing geneticin) . Alternatively, the 
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transformed cells may be plated on .agar plates prepared 
using the corresponding media. Thereby, one selects the 
transformed cells, in which a homologous recombination 
occured, since only those cells can grow under these 
modified conditions. 

However, in most cases, only one of the two copies of 
the gene in the double chromosome set of a diploid 
S.cerevisiae strain is replaced by the DNA of the deletion 
cassette during the transformation, resulting in a 
heterozygote-diploid S.cerevisiae mutant strain, wherein 
one copy of the gene studied is replaced by a selection 
marker, while the other copy of the gene is maintained in 
the genome. This presents the advantage that in case of a 
deletion of an essential gene, due to the existence of the 
second copy of the essential gene, the mutant S.cerevisiae 
strain is still viable. 

The proper integration of the deletion cassette DNA at 
the predetermined chromosomal gene locus (gene locus of the 
gene to be studied) may be checked by Southern-Blot 
Analysis (Southern, E.M. (1975) J. Mol . Biol. 98:503-517) 
or by diagnostic PGR analysis using specific primers 
(Guldener, U. et al . (1996) Nucleic Acids Research 24:2519- 
2524) 

The genetic separation of individual diploid cells may 
be monitored by tetrad analysis. To this end, reduction 
division (meiosis) is induced in the diploid cells, 
especially heterozygote mutant strains, using known methods 
such as nitrogen impoverishment on potassium acetate plates 
(Sherman, F. et al . (1986) Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, N. Y.; Guthrie, C. and Fink, 
G.R. (1991) Methods in Enzymology, Vol 194. Academic Press, 
San Diego, 3-21; Ausubel, F. M. et al . (1987) Current 
Protocol in Molecular Biology John Wiley and Sons, Inc., 
Chapter 13) . Meiosis results only in asci with four 
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ascospores (segregated) , which can be indivualized after 
partial enzymatic digestion of the ascospore wall with 
zymolyase (Ausubel et al . (1987)) by way of 
micromanipulators (e.g. SINGER). For example when a tetrad 
analysis is carried out on a heterozygote -diploid mutant 
strain in which an essential gene present in the double 
chromosome set is replaced on one chromosome by homologous 
recombination, then only two segregated ascospores are 
viable, namely those which carry the essential gene. The 
two remaining segregated ascospores are not viable because 
they lack the essential gene. 

In order to check if the genes studied by this method 
are really essential or if the homologous recombination 
leads to an alteration of an essential gene adjacent to the 
gene locus of the gene studied, the heterozygote diploid 
S.cerevisiae mutant strain is transformed with a centromere 
plasmid containing said studied gene. 

A tetrad analysis is carried out on the transf ormants . 
When four instead of two viable segregates are obtained, 
then the studied gene contained in the centromere plasmid 
can complement the defect of the two non-viable haploid 
S.cerevisiae cells/mutant strains, which demonstrates that 
the studied S.cerevisiae gene is essential. 

Preferably, plasmids present in low copy number, e.g. 
one or two copies per cell are used as centromere plasmids. 
For example plasmids pRS313, pRS314, pRS315 and pRS316 
(Sijkorski, R. S. and Hieter, P. (1989) Genetics 122: 19- 
27) or similar plasmids can be used for this purpose. 
Preferably, the studied genes are integrated in said 
plasmids including their 3 ■ - and 5 '-end non-coding regions. 

Individual S.cerevisiae genes may be studied using the 
above-described method, their sequences being totally or 
partially known. The complete genomic sequence of 
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S.cerevisiae was made accessible to the public via the WWW 

(World Wide Web) on April 24, 1996. 

Different possibilities exist to have access to the 

S.cerevisiae genomic DNA sequence via the WWW. 

MIPS (Munich information Centre of Protein Sequence) 

Address http : / /soeedv . mips . biochem . mp a - de/mips /yeast/ 
SGD (Saccharomyces Genome Database, Stanford) 
Address http: //genome-www . Stanford . edu/Saccharomyces 
YPD (Yeast Protein Database, Cold Spring Harbor) 
Address http : / /www . proteome . com/ YPDhome . html 
The complete S.cerevisiae DNA sequence is also 

accessible via FTP (file transfer protocol) in Europe (e.g. 

at the address: ftp.mips.embnet.org) in the U.S.A. 

(address: genome-ftp.stanford.edu) or in Japan (address: 

ftp.nig.ac.jp) . 

7 essential genomic S.cerevisiae genes have been 
identified by this way: YDR325w, YJL039c, YORllOw, YNL256w, 
YBR102C, YIR012W and YMR212C 

The essential genes of S.cerevisiae are then used to 
identify corresponding functionally similar genes in other 
mycetes . 

By functionally similar genes in other mycete species, 
is meant genes which have a function similar or identical 
to that of the identified essential genes of S.cerevisiae. 
Functionally similar genes in other mycetes may, but need 
not be homologous in sequence to the corresponding 
essential S.cerevisiae genes. Functionally similar genes in 
other mycetes may exhibit only moderate sequence homology 
at the nucleotide level to the corresponding essential 
S.cerevisiae genes. By moderate sequence homology it is 
meant in the present invention genes having a sequence 
identity, at the nucleotide level, of at least 50%, more 
preferably of at least 60% and most preferably of at least 



wo 00/15838 PCT/EP99/07376 

14 

In addition, functionally similar genes in other 
mycetes may, but need not encode proteins homologous in 
sequence to the proteins encoded by the essential 
S.cerevisiae genes. Functionally similar proteins in other 
mycetes may exhibit moderate protein sequence homology to 
the proteins encoded by the essential S.cerevisiae genes. 

By moderate protein sequence homology is meant in the 
present invention proteins having a sequence identity, at 
the amino-acid level, of a least 40%, preferably of at 
least 50%, more preferably of at least 60% and most 
preferably of at least 70%. 

Genes homologous in sequence may be isolated according 
to known methods, for example via homologous screening 
(Sambrook, J. et al . (1989) Molecular Cloning Cold Spring 
Harbor Laboratory Press, N.Y.) or via the PCR technique 
using specific primers from genomic libraries and/or cDNA 
libraries of the corresponding mycetes. 

According to one embodiment, genes homologous in 
sequences are isolated from cDNA libraries. In order to 
find out functionally similar genes in other mycetes, mRNA 
is isolated from mycete species to be studied according to 
known methods (Sambrock et al . 1989) and cDNA is 
synthesized according to known methods (Sambrock et al . 
1989; or cDNA synthesis kits, e.g. from STRATAGENE) . 

The prepared cDNA is directionally integrated in a 
suitable expression vector. 

For example, synthesis of the first cDNA strand may be 
carried out in the presence of primers having appropriate 
restriction sites in order to allow a subsequent cloning in 
the proper orientation with respect to the expression 
vector promoter. As restriction sites, any known 
restriction site may be used. As a primer, for instance the 
following primer, 50 nucleotides long may be used: 
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5 ' -GAGAGAGAGAGAGAGAGAGAACTAGTXXXXXXTTTTTTTTTTTTTTTTTT- 

3 • 

The sequence (X) 6 represents an appropriate 
restriction site, for example for Xhol . 

After two- strand synthesis, the cohesive ends of the 
double stranded cDNA are filled (blunt end) and the cDNA 
ends are then ligated using a suitable DNA adaptor 
sequence . The DNA adaptor sequence should contain a 
restriction site which should be different from the 
restriction site used in the primer for the synthesis of 
the first cDNA strand. The DNA adaptor may comprise for 
example complementary 9- or 13-mer oligonucleotides, whose 
ends represent the cohesive end of a restriction site. 
These ends may be for example a EcoRI-site: 

5 ' XXXXXGGCACGAG 3 ' 

3 ' XCCGTGCTC 5 ' 

The single- stranded X in the adaptor sequence 
represent the cohesive end of a restriction site. 

The cDNA provided with corresponding adaptor sequences 
is then cleaved using restriction endonuclease , whose 
recognition site was used in the primer for the synthesis 
of the first cDNA strand, for example Xhol. The cDNA thus 
obtained would have according to this example 3 ' -Xhol and 
5'-EcoRl protruding ends and could be therefore 
directionally integrated into an expression vector cleaved 
with Xhol and EcoRI . 

As expression vectors, among others, E. 

coli/S . cerevisiae shuttle vectors, i.e. vectors usable in 
E. coli as well as in S. cerevisiae are suitable. Such 
vectors may then be amplified for instance in E. coli. As 
expression vectors, those which are present in a high copy 
number as well as those present in a low copy number in 
S, cerevisiae cells can be used. For this purpose, for 
example vectors selected in the group consisting of pRS423 
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- pRS426 (pRS423, pRS424, pRS425, pRS426) and/or pRS313- 
pRS316 (pRS313, pRS314, pRS315, pRS316) (Sikorki, R.S. and 
Hieter, P. (1989) Genetics 122: 19-27; Christiansen T. W. 
et al. (1992) Gene 110: 119-122) are suitable. 



S.cerevisiae promoters and terminators. In case they do not 
have these elements, the corresponding promoters and 
terminators are inserted in such a way that a subsequent 
incorporation of the generated cDNA remains possible. 
Particularly suitable are the promoters of S.cerevisiae 
genes MET2 5, PGKl , TPIl, TDH3 , ADHI , URA3 . One may use 
promoters of the wild-type gene in non modified form as 
well as promoters which were modified in such a way that 
certain activator sequences and/or repressor sequences were 
eliminated. As terminators, for example the terminators of 
the S.cerevisiae genes MET25, PGKl , TPIl, TDH3 , ADHI , URA3 
are suitable , 

According to another embodiment, genes homologous in 
sequence are isolated from genomic libraries. Genomic DNA 
libraries from mycetes can be prepared according to 
procedures known (for example as described in Current 
Protocols in Molecular Biology, John Wiley and Sons, Inc) . 
For example, genomic DNA from mycetes can be prepared using 
known methods for yeast cell lysis and isolation of genomic 
DNA (for example commercially available kits from BiolOl, 
Inc) . The genomic DNA can be partially digested using a 
restriction enzyme such as Sau3AI and the fragments are 
size-selected by agarose gel electrophoresis. DNA fragments 
having for example a size of 5-lOkb are then purified by 
classical methods (as for example, using Gene Clean kit 
from BiolOl) and inserted in a E.coli/yeast shuttle vector 
such as YEP24 (described e.g. by Sanglard D., Kuchler K. , 
Ischer F., Pagani J-L. , Monod M. and Bille J., 
Antimicrobial Agents and Chemotherapy, (1995) Vol.39 Noll, 



Expression 



vectors 



should 



contain 



appropriate 
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P2378-2386) cut by a restriction enzyme giving compatible 
ends (for example BamHI for Sau3AI-cut genomic DNA) . The 
resulting expression library can be amplified in E.coli. 
However any known method, appropriate for the preparation 
of a genomic library, can be used in the present invention. 

In order to find the genes in the studied mycete 
species, which are functionally similar to essential genes 
of S , cerevisiae , one S.cerevisiae essential gene is placed 
under control of a regulated promoter, either as an 
integrative (1) or extrachromosomal (2) gene. 

1 . For the integration of a regulated promoter in 
the S.cerevisiae genome, one replaces the native promoter 
of the selected essential gene by the regulated promoter, 
for example by homologous recombination via PGR (Guldener 
et al . (1996). The homologous recombination via PGR can be 
carried out for example in the diploid S.cerevisiae strain 
GEN.PK2. The successfull integration into one chromosome 
can be checked in haploid cells following tetrad analysis. 

Using the tetrad analysis, one obtains four viable 
ascospores, wherein in two haploid segregates, the selected 
essential gene is placed under the control of the native 
promoter, while the essential gene in the two remaining 
segregates is placed under the control of the regulated 
promoter . 

The last mentioned haploid segregates are used for the 
transformation with the cDNA or the genomic DNA present in 
the recombinant vector. 

2. Using the extrachromosomal variant, the selected 
essential S.cerevisiae gene is first inserted in a suitable 
expression vector, for example a E.coli/ S.cerevisiae 
shuttle vector. For this purpose, the essential gene may be 
amplified via PGR from genomic S.cerevisiae DNA starting 
from the ATG initiation codon up to and including the 
termination codon. The primers used for this purpose may be 
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constructed in such a way that they contain recognition 
sites for appropriate restriction enzymes, facilitating a 
subsequent insertion under control of a regulated promoter 
in an expression vector. 
5 The recombinant expression vector with the plasmid 

copy of the essential S.cerevisiae gene under the control 
of a regulated promoter is subsequently used for the 
transcomplementation of the corresponding mutant allele. 
The corresponding mutant allele may be selected from the 

10 heterozygote-diploid mutant strains prepared by 
eliminating, partially or totally, by homologous 
recombination an essential mycete gene listed above and as 
described above . 

The expression vector with the selected essential 

15 S.cerevisiae gene is transformed in the corresponding 
heterozygote-diploid mutant strain carrying instead of the 
selected essential S.cerevisiae gene, a selection marker 
gene. The transf ormants are isolated by selection based on 
the auxotrophic marker contained in the expression vector 

2 0 used. The thus transformed heterozygote-diploid mutant 
strains are submitted to a tetrad analysis. One obtains 
four viable segregates. By retracing the corresponding 
markers of the mutant allele and the expression vector, the 
transformed wild-type segregates may be distinguished from 

25 segregates which do not contain the genomic copy of the 
essential gene. Segregates, which do not contain the 
genomic copy of the selected essential gene, are designated 
as trans -complemented haploid mutant strains. They are 
subsequently used for transformation with cDNA or genomic 

30 DNA libraries from other mycete species present in 
appropriate vectors . 

As regulated promoters, inducible or repressible 
promoters may be used. These promoters can consist of 
naturally and/or artificially disposed promoter sequences. 
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As regulated promoters, for example the promoters of 
GALl gene and the corresponding promoter derivatives, such 
as for example promoters, whose different UAS (upstream 
activation sequence) elements have been eliminated (GALS, 
5 GALL; Mumberg , J. et al . (1994) Nucleic Acids Research 
22:5767-5768) may be used. As regulated promoters, 
promoters of gluconeogenic genes may also be used, such as 
e.g. FBPl, PCKl , ICLl or parts therefrom, such as e.g. 
their activation sequence (UASl and/or UAS2) or repression 
10 sequence (URS, upstream repression sequence) (Niederacher 
et al. (1992), Curr . Genet. 22: 636-670; Proft et al . 
(1995) Mol. Gen. Gent. 246: 367-373; Schuller et al . (1992) 
EMBO J; 11: 107-114; Guarente et al . (1984) Cell 36: 503- 
511) . 

15 A S.cerevisiae mutant strain modified in this manner 

can be cultivated under growth conditions, in which the 
regulated promoter is active, so that the essential 
S.cerevisiae gene is expressed. The S.cerevisiae cells are 
then transformed with a representative quantity of the 

20 library containing the studied mycete species cDNA or 
genomic DNA. Transf ormants express additionally the protein 
whose coding sequence is present in the recombinant vector. 

The method contemplates that the growth conditions may 
be modified in such a way as to inhibit the regulated 

25 promoter, under the control of which is the selected 
essential gene. Especially, growth conditions may be 
changed by replacing the growth medium. When for example 
the GALl promoter or a derivate thereof is used, one can 
replace the galactose-containing medium (induced state) by 

30 a glucose-containing medium (repressed state) . 

These modified conditions are lethal for the 
S.cerevisiae cells in which the recombinant vector does not 
carry the functionally similar genomic DNA or cDNA of the 
studied mycete species. On the contrary, the S.cerevisiae 
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cells in which the recombinant vector expresses a 
functionally similar coding sequence of the studied mycete 
species, are viable, since in these cells the lethal 
metabolic defect is complemented by the protein encoded by 
the functionally similar gene. 

The method contemplates that the recombinant vector 
(the plasmid) is isolated from the surviving transf ormants 
using known method (Strathern, J.N. and Higgins, D.R. 
(1991) . Plasmids are recovered from yeast into Escherichia 
coli shuttle vectors in: Guthrie, C. and Fink, G.R. Methods 
in Enzymology, Volume 194 . Guide to yeast genetic and 
molecular Biology. Academic Press, San Diego, 319-329) and 
the cDNA or genomic DNA is analyzed using DNA-analysis 
methods such as DNA sequencing. (Sanger et al . (1977), 
Proc. Natl. Acad. Sci . USA 74: 5463-5467) 

Essential S.cerevisiae genes may thus be used for the 
identification of functionally similar genes and/or genes 
homologous in sequence in other mycetes, especially 
essential genes functionally similar and/or homologous in 
sequence in mycetes pathogenic to human, animal and plants. 
For this purpose for example mycetes of the classes 
phycomycetes or eumycetes may be used, in particular the 
subclasses basidiomycetes , ascomycetes, especially 

mehiascomycetales (yeast) and plectascales (mould fungus) 
and gymnascales (skin and hair fungus) or of the class of 
hyphomycetes, in particular the subclasses conidiosporales 
(skin fungus) and thallosporales (budding or gemmiparous 
fungus) , among which particularly the species mucor, 
rhizopus , coccidioides , Paracoccidioides (blastomyces 
brasiliensis) , endomyces (blastomyces) , aspergillus, 
penicilium (scopulariopsis) , trichophyton (ctenomyces) , 
epidermophton , microsporon , piedraia , hormodendron , 
phialophora, sporotrichon, cryptococcus , Candida, 

geotrichum and trichosporon. 
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Of particular interest is the use of Candida Spp . 
especially Candida albicans, Candida glabrata, Aspergillus 
Spp., especially Aspergillus fumigatus, Coccidioides 
immitis, Cryptococcus neoformans, Histoplasma capsulatum, 
Blastomyces dermat itidis , Paracoccidioides brasiliens and 
Sporothrix schenckii . 

Starting from the genes of S . cerevisiae , identified 
according to the above -described method, Applicants cloned 
corresponding essential genes from C. albicans i.e. CaORllO, 
CaMR212, CaNL256, CaBR102, CaIR012, CaDR325 or CaJL039, by 
the following method. 

First, oligonucleotide (s) is (are) selected in the 
sequence of the S. cerevisiae gene or a homologous C. 
albicans sequence in order to amplify the corresponding 
fragment of C. albicans. After cloning, the obtained 
fragment (exhibiting a sequence of about several hundred 
bp) is used as a probe for screening a C. albicans (genomic) 
DNA library. The screening may include the following 
steps: clones were spread on dishes, covered with filters 
where the DNA was crosslinked to the filters, filters are 
hybridized, the positive colonies are then detected. The 
selected clone (s) is (are) then sequenced. 

The method contemplates that essential mycete genes 
are used to identify substances which may inhibit partially 
or totally the functional expression of these essential 
genes and/or the functional activity of the encoded 
proteins. Substances may be identified in this fashion, 
which inhibit mycetes growth and which can be used as 
antimycotics, for example in the preparation of drugs. 

The present invention especially covers a method for 
screening such inhibiting substances wherein an essential 
gene from C. albicans selected from CaORllO, CaMR212, 
CaNL256, CaBR102, CaIR012, CaDR325 or CaJL039, or a 
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functionally similar gene in another pathogenic mycete or 
the corresponding encoded protein is used as target. 

By functionally similar genes in other pathogenic 
mycete species, is meant genes which have a function 
similar or identical to that of the identified essential 
genes of C. albicans. Functionally similar genes in other 
pathogenic mycetes may, but need not be homologous in 
sequence to the corresponding essential C. albicans genes. 
Functionally similar genes in other pathogenic mycetes may 
exhibit only moderate sequence homology at the nucleotide 
level to the corresponding essential C. albicans genes. By 
moderate sequence homology it is meant in the present 
invention genes having a sequence identity, at the 
nucleotide level, of at least 50%, more preferably of at 
least 60% and most preferably of at least 70%. 

In addition, functionally similar genes in other 
pathogenic mycetes may, but need not encode proteins 
homologous in sequence to the proteins encoded by the 
essential C. albicans genes. Functionally similar proteins 
in other mycetes may exhibit moderate protein sequence 
homology to the proteins encoded by the essential 
C. albicans genes. 

By moderate protein sequence homology is meant in the 
present invention proteins having a sequence identity, at 
the amino-acid level, of a least 40%, preferably of at 
least 50%, more preferably of at least 60% and most 
preferably of at least 70%. 

A particular feature of this method is that essential 
mycete genes or the corresponding encoded proteins are used 
as targets for the screening of the substances. The method 
contemplates that essential C, albicans genes as well as 
functionally similar genes and/or genes homologous in 
sequence of other pathogenic mycetes or the corresponding 
encoded proteins may be used as targets. 
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According to one embodiment of the screening method of 
the invention, mycetes cells are provided, which contain 
the essential gene used as target, and those cells are 
incubated with the substance to be tested. By this way, the 
growth inhibitory effect of this substance with respect to 
the essential target gene is determined. 

The mycetes cells which express the essential target 
gene to a different degree are used, and these cells are 
then incubated with the substance to be tested and the 
growth inhibitory effect of this substance is determined. 

The method includes the use of two or more mycetes 
cells, or strains derived therefrom, which differ in that 
they express the essential target gene to a different 
degree . 

For example, two, three, four, five, ten or more 
ntycetes cells or the corresponding mycetes strains may be 
comparatively analysed with respect to the growth 
inhibitory effect of a substance used in a defined 
concentration. Through such expression degree series, 
antimycotic substances may be distinguished from cytotoxic 
or inactive substances. 

A particular embodiment of the method includes the use 
of haploid mycetes cells/ strains for the screening, 
especially haploid S.cerevisiae cells/ strains. 

The method contemplates the integration of the 
essential gene selected as a target in a suitable 
expression vector. 

As expression vectors E . coli/S , cerevisiae shuttle 
vectors are for example suitable. Especially vectors 
differing in their copy number per cell may be used. 
Therefore, one may use vectors, which are present in the 
transformed S.cerevisiae cells in a high copy number, or 
one can also use those with a low copy number. One 
embodiment comprises the use of expression vectors which 



wo 00/15838 PCT/EP99/07376 

24 

allow the integration of the target gene in the 
S.cerevisiae genome. 

For example the vectors pRS423, pRS424 , pRS425 , pRS426, 
PRS313, pRS314, pRS315, pRS316, pRS303, pRS304, pRS305, 
pRS306 (Sikorki and Hieter, 1989; Christianson et al . 1992) 
are appropriate as expression vectors. 

The vectors of the series pRS423 - pRS426 are present 
in a high copy number, about 50 - 100 copies/ cell. On the 
contrary, the vectors of the series pRS313 - pRS316 are 
present in a low copy number (1-2 copies / cell) . When 
expression vectors from these two series are used, then the 
target gene is present as an extrachromosomal copy. Using 
the vector of the series pRS303 - pRS306 allows the 
integration of the target genes into the genome. Using 
these three different expression vector types allows a 
gradual expression of the studied functionally similar 

essential gene. 

The method includes that the growth inhibitory effect 
of substances with respect to mycetes cells/strains is 
comparatively determined using expression vectors differing 
for instance in the copy number of the vector/ cell. 

Such cells may express the essential target gene to a 
different degree and may exhibit a graduated reaction with 
respect to the substance. 

The method includes also, that a target gene 
expression of different strength is obtained in different 
mycetes cells (regulated overexpression) by insertion of 
the target gene in the expression vector between specific 
selected S.cerevisiae promoters and terminators. 
S.cerevisiae promoters which are const itutively expressed, 
but with different strength, are suitable. Examples for 
such promoters are native promoters of S.cerevisiae genes 
MET25, PGKl, TPIl, TDH3 , ADHl , URA3 , TRPl , as well as 
corresponding derivatives therefrom, for example promoter 



WO 00/15838 '^gP PCT/EP99/07376 

25 

derivatives without specific activator and/or repressor 
sequences . 

Regulated promoters are also appropriate for the 
graduated over -expression of the target gene. The native 
promoters of the GALl genes and/or corresponding derivates 
thereof, for example promoters, in which different UAS 
elements have been eliminated. (GALS, GALL; Mumberg et al . 
(1994) Nucleic Acids Research 22: 5767-5768) as well as 
promoters of gluconeogenic genes, for example the promoters 
FBPl, PCKl, ICLl, or parts thereof, for example their 
activator- (UASl or UAS2) or repressor- (URS) sequences are 
used in corresponding non activable and/or non repressible 
test promoters (Schuller et al . (1992) EMBO J. 11: 107-114) 
Guarente et al , (1984) Cell 36: 503-511; Niederacher et al . 
(1992) Curr. Genet. 22: 363-370; Proft et al . (1995) Mol . 
Gen. Genet. 246: 367-373). 

In the expression vector terminator for example the 
terminator sequence of S.cerevisiae genes MET2 5, PGKl , 
TPIl, TDH3, ADHI, URA3 may be used. 

The method includes that by the use of cleverly 
selected expression vector types and/or the preparation of 
suitable expression vectors, eventually using promoters of 
different strength and differently regulated promoters, a 
series of expression vectors may be constructed, all 
containing the same target gene, but differing in that they 
express the target gene to a different extent. 

The method includes the transformation of the 
expression vector in haploid wild-type cells of 
S.cerevisiae. The thus obtained S.cerevisiae cells/strains 
are cultivated in liquid medium and incubated in the 
presence of different concentrations of the tested 
substance and the effect of this substance on the growth 
behaviour of the cells/strains expressing the target gene 
to a different degree is comparatively analysed. The method 
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also includes that haploid S.cerevisiae cells/strains, 
transformed using the respective expression vector type 
without target gene, are used as a reference. 

The method includes that the screening of the 
substances can be carried out in different media using 
regulated promoters, especially GALl promoter and its 
derivates (GALS and GALL) , since the expression degree may 
be largely influenced by the choice of the respective 
medium. Thus, the expression degree of the GALl promoter 
decreases in the following fashion: 2 % galactose > 1 % 
galactose -t- 1 % glucose > 2 % glycerine > 2 % glucose. 

The effect of the substances inhibiting the growth of 
wild- type cells of S.cerevisiae, may be partially or 
totally compensated by the overexpression of the 
functionally similar gene of another mycete species. 

According to one embodiment, the method for screening 
antimycotic substances is carried out in vitro by contact 
of an essential or functionally similar gene or the 
corresponding encoded protein with the substance to be 
tested and determination of the effect of the substance on 
the target. Any in vitro test appropriate for determining 
the interaction of two molecules, such as a hybridization 
test or a functional test, can be used (e.g. enzymatic 
tests which are described in details in Bergmeyer H.U., 
Methods of Enzymatic Analysis, VCH Publishers) . If the 
screening is carried out using the encoded protein as the 
target, then the corresponding essential gene is inserted 
by any suitable method known in the art, such as PGR 
amplification using a set of primers containing appropriate 
restriction sites, (Current Protocol in Molecular Biology, 
John Wiley and Sons, Inc) into an expression system, such 
as E. coli, Baculovirus, or yeast, and the expressed 
protein is then completely or partially purified by a 
method known in the art. Any purification method 
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appropriate for the purification of expressed proteins, 
such as affinity chromatography can be used. If the target 
protein function is known, a functional test can then be 
carried out in which the effect of the antimycotic 
substance on the protein function is determined. If the 
protein function is unknown, substances which can interact 
with the target protein, e.g. which bind to the encoded 
protein, can be tested. In such a case a test such as 
protection of the target protein from enzymatic digestion 
by appropriate enzymes can be used. 

According to one specific embodiment, the method for 
screening antimycotic substances corresponds to an 
enzymatic assay wherein the activity of dihydropteroate 
synthase (DHPS) and/or 7, 8-dihydro-6-hydroxymethylpterin- 
pyrophosphokinase (HPPK) is determined; the enzymatic essay 
can be such as diclosed in "Bergmeyer H.U. , Methods in 
Enzymatic analysis, VCH Publishers". 

Dihydropteroate synthetase (DHPS) catalyses the 
condensation of 6 -hydroxymethyl - 7 , 8-dihydropterin 

pyrophosphate to para-aminobenzoic acid to form 7,8- 
dihydropteroate which corresponds to the second step in the 
three-step pathway leading from 6 -hydroxymethyl -7 , 8- 
dihydropterin to 7 , 8 -dihydrof olate . 7 , 8 -dihydro-6- 

hydroxymethylpterin-pyrophosphokinase (HPPK) catalyzes the 
attachment of pyrophosphate to 6-hydroxymethyl-7, 8- 
dihydropterin to form to 6 -hydroxymethyl - 7 , 8 -dihydropterin 
pyrophosphate which corresponds to the first step in a 
three-step pathway leading to 7 , 8-dihydrof olate , All 
organisms require reduced folate cofactors for the 
synthesis of a variety of metabolites. Most microorganisms 
must synthesize folate de novo because they lack the active 
transport system of higher vertebrate cells which allows 
these organisms to use dietary folates. Enzymes involved 
in folate biosynthesis are therefore targets for a variety 



wo 00/15838 PCT/EP99/07376 

28 

of antimicrobial agents. Consequently, these enzyme 

activities are essential to the microorganisms, and are 

absent in man. 

The method also includes the identification of genes 
which are functionally similar and/or homologous in 
sequence to essential C. albicans genes from humans, animals 
or plants. The corresponding human, animal or plant genes 
may optionally be used as target genes in the method in 
order to test if antimycotic substances exhibit an effect 
on these target genes. 

A particular advantage of the method is that in this 
way substances may be identified which efficiently inhibit 
mycetes growth and also the influence of these substances 
on corresponding functionally similar genes and/or genes 
homologous in sequence to essential C. albicans genes from 
human, animal or plants may be determined. 

The method includes also the possibility to check the 
existence of functionally similar genes and/or human, 
animal or plant genes homologous in sequence to the 
corresponding essential mycete genes, for example by 
checking homology of the identified essential mycete genes 
or parts thereof with hum.an, animal or plant sequence genes 
available in data banks. In this way, it is possible to 
select at an early stage from the identified essential 
mycete genes, depending on the aim, those for which no 
functionally similar gene and/or no human gene homologous 
in sequence exist, for example. 

Thereby, the method offers a plurality of 
possibilities to identify selectively substances with 
antimycotic effects, with no harmful effect on human 
beings . 

For example, it is possible to identify substances 
usable for the preparation of drugs for the treatment of 
mycosis or prophylaxis in immunodepression states. These 
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substances may be used for example for the manufacture of 
drugs usable for the treatment of mycotic infections, which 
occur during diseases like AIDS or Diabetes. Substances 
which may be used for the fabrication of fungicides, 
especially of fungicides which are harmless for humans and 
animals, can also be identified. 

Furthermore, the method offers the possibility to 
identify antimycotic substances, which selectively inhibit 
growth of specific mycete species only. 

The screening method is particularly advantageous 
inasmuch as it is sufficient to know whether the genes are 
essential, one does not need any additional information 
regarding the function of the essential genes or the 
function of the encoded proteins. In addition, it is 
particularly advantageous for the identification of 
functionally similar genes to essential S.cerevisiae gene, 
in other mycetes where the DNA sequence is not available 
for many of these genes. 

According to another aspect the invention provides an 
antibody directed against the protein encoded by the 
CaORllO, CaMR212, CaNL256, CaBR102, CaIR012, CaDR325 or 
CaJL03 9, gene or a polypeptidic fragment thereof. The term 
"antibody" encompasses monoclonal and polyclonal 
antibodies. Said antibodies can be prepared by method well 
known in the art such as those disclosed in "Antibodies, a 
laboratory manual", Ed. Harbow and David Lane. Cold Spring 
Harbor Laboratory Eds., 1988. 

According to another aspect the present invention 
provides a kit for the diagnosis of fungal infections 
comprising a gene selected from the group consisting of 
CaORllO, CaMR212, CaNL256, CaBR102, CaIR012, CaDR325 and 
CaJL03 9, a functionally similar gene thereof, a functional 
fragment thereof, the corresponding encoded protein, a 
functional polypeptide fragment thereof or an antiboby 
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directed against the protein encoded by CaORllO, CaMR212, 
CaNL256, CaBR102, CaIR012, CaDR325 or CaJL039 gene or by a 
functionally similar gene, or a polypeptidic fragment 
thereof. Such kits can be prepared using any suitable 
method well known in the art. 
Examples 

Example 1 : CaNL256 

The Internet site of Standford 

(http://candida.standford.edu/) gives access to preliminary 
sequences of the genome of C. albicans. One of these 
sequences has homology with the YNL256 gene of S. 
cerevisiae. Two oligonucleotides were selected in this 
sequence ( 5 ' - ATTCATCCCATCAGTGCAGAAAG- 3 ' and 5 ' - 

ATTGACCAATAGCTCTAATTAATG-3' ) in order to amplify the 
corresponding fragment of C. albicans. After cloning, we 
obtained a sequence of 399 bp close to the expected 
sequence (SEQ ID N0:1) . The deduced protein was compared 
with the one of YNL256, evidencing 53% similarity and 43% 
identity (fig.l). This fragment of 399 bp of C. albicans 
was used as a probe for screening a genomic library of C. 
albicans. The latter was prepared by partial digestion of 
genomic DNA of C. albicans by Sau3AI and cloning into the 
YEP24 vector at the BamHI site. The clones of the library 
were then spread at a density of 2000 clones per dish. 
Each dish was covered by a nitrocellulose filter which was 
then successively treated with: NaOH, 0.5M, 5 minutes; 
Tris, IM, pH 7.7, 5 minutes; Tris, 0.5M, pH 7.7, Nacl , 
1.25M, 5 minutes. After drying, the filters were kept for 
2 hours at 80^C. Prehybridizat ion and hybridization were 
carried out in a buffer of 40% formamide, 5xSSC, 20 mM Tris 
pH 7.7 IxDenhardt 0.1% SDS . The probe was labeled with 32P 
with the RediPrime kit and dCTP from Amersham UK. 
Hybridization took place over 17 hours at 42^C. The 
filters were then washed in Ix SSC, 0.1% SDS, three times 
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for 5 minutes at room temperature and then twice for 3 0 
minutes at 60°C, and were then submitted to autoradiography 
overnight . The colonies corresponding to the spots 

obtained were reisolated by re-spreading at low density 
followed by further hybridization. Three clones were thus 
obtained (out of 40,000), which were sequenced on an ABI 
377 apparatus. The sequences were compiled using the ABI 
software and then analysed using the GCG software package. 
One of these three clones turned out to contain the 
complete coding sequence corresponding to the probe used; 
this gene was called CaNL256, whose sequence is represented 
in SEQ ID NO:2. CaNL256 has 52% of nucleotides identical 
to YNL2 56 of S. cerevisiae. The coding region is shorter 
at the N-terminus. For translation to amino acids, account 
was taken of the fact that, in C. albicans, the CTG codon 
is translated to Serine (there are 3 CTG codons in 
CaNL2 56) . The deduced protein had 40% amino acids 

identical with YNL256 of S. cerevisiae and 41% with FAS 
(folic acid synthase) of Pneumocystis carinii . 
Investigation into the databases using the Blast software 
showed homology of two parts of the CaNL2 5 6 protein with, 
respectively, the bacterial enzymes Dihydropteroate 
Synthase (EC 2.5.1.15) (DHPS) of Haemophilus influenzae. 
Staphylococcus haemolyticus , Neisseria meningitidis , 
Streptococcus pneumoniae. Bacillus subtilis, Clostridium 
acetobutylicum, Escherichia coli, Mycobacterium leprae (P 
value less than e-28) and 7 , 8 -dihydro- 6 - 

hydroxymethylpterin-pyrophosphokinase (EC 2.7.6,3) (HPPK) 
of Bacillus subtilis, Escherichia coli, Haemophilus 
influenzae. Streptococcus pneumoniae (P value less than e- 
20) . The units characteristic of DHPS and HPPK are also 
found in CaNIj2 56. 
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Ry;:^m ple 2 : CaBRlQ2 

The Internet site of Stanford 

(http://candida.stanford.edu/) give access to preliminary 
sequences of the genome of C. albicans. One of these 
sequences has homology with the YBR102 gene of 
S . cerevisiae . Two oligonucleotides were selected in this 
sequence ( 5 ' -AGTATTCAATTGGGTATTCC-3 ' and 5 ' - 

CCGGCATCATCAGTAACTCC-3' ) in order to amplified the 
corresponding fragment of C. albicans. After cloning, we 
obtained a sequence of 647 bp (SEQ ID NO:3), The deduced 
protein was compared with the one of YNL102, evidencing 35% 
similarity and 26% identity (fig, 2). This fragment was 
amplified using Pfu polymerase (Stratagene) . The PGR 
product was purified (High Pure PGR Product Purification 
Kit, Boehringer Mannheim) and used as a probe for screening 
a C. albicans genomic DNA library. The latter was prepared 
by partial digestion of C. albicans genomic DNA with 
SauIIIA and cloning into the YEP-24TRP1 vector at the BamHI 
restriction site. 40,000 clones of the library were then 
spread at a density of 2000 clones per dish. Each dish was 
covered by a nitrocellulose filter (Membrane Hybond N", 
Amersham) which was then successively treated with : 1.5 M 
NaCl/0.5 M NaOH, 5 minutes; 1.5 M NaCl/0.5 M Tris-HCl pH 
7.2/1 mM EDTA, 3 minutes, twice; DNA was crosslinked to the 
filters (Amersham Life Science, ultra violet crosslinker) . 
The probe (100 ng) was labelled with ^^P using the 
RediPrime kit and dCTP (Amersham Life Science) . The filters 
were hybridized in a buffer containing 3 0% formamide, 5 x 
BSC, 5% Denhart's solution, 1% SDS, 100 fxg /ml salmon sperm 
DNA and a probe concentration of 10^ cpm/ml at 42 °C for 16 
h. The membranes were then washed three times at room 
temperature in 2 x SSC/O.1% SDS for 5 minutes each and 
three times in 1 x SSC/O.1% SDS at 60<^C for 20 minutes 
each, the filters were then exposed overnight to an X-ray 
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film. The colonies corresponding to the positives clones 
were isolated and screened a second time by the same 
procedure. Two positives clones were finally obtained, 
which were sequenced on an ABI377 apparatus, the sequences 
were compiled using ABI software and then analysed using 
the GCG software package. The nucleotide sequences of these 
two clones were identical and contained the complete coding 
sequence corresponding to the probe used, this gene was 
called CaBR102, whose sequence is represented in SEQ ID 
No: 4. The translation of this nucleotide sequence was 
examined, account was taken of the fact that in C. albicans 
the CTG codon is translated to serine (there are 3 CTG 
codons in CaBR102) . The deduced protein has 24% identity 
to S. cerevisiae gene YBR102 . 
Example 3 : CaIR012 

Chromosomal DNA from the C. albicans strain Caf2-1 was 
isolated using Yeast Cell Lysis prep Kit and Genome DNA Kit 
from BIOlOl, A 343 bp fragment from C. albicans genomic 
DNA (SEQ ID NO: 5) was amplified with the oligonucleotide 
primers CaYIR012-5' (5' -GACGTCGTAGACGATACTCAAGAAG-3 ' ) and 
CaYIR012 -3 ' (5 ' -CTGCAGTAAACCCTCCAGATATAACAG-3 ' ) by 

PowerScript DNA polymerase (PAN Systems GmbH) using the hot 
start technique. The PGR product was purified from the 
agarose gel and labeled with fluorescein (Gene image random 
prime labelling module, Amersham Life Science) according to 
the manufacturer's instructions. Plasmid DNA from E.coli 
was isolated using Qiagen columns as recommended by the 
manufacturer. Screening the A.ZAPII C. albicans cDNA 

library was performed following the manufacturer's 
instructions (Stratagene Ltd.). Nylon filters 

(SchleicherScSchuell) were lifted from LB-plates (150 mm) 
with 15000 pfu/plate, denatured 5 min in 1 . 5M NaCL, 0 . 5M 
NaOH, neutralized 3 min in 1 . 5M NaCl , 0 . 5M Tris-HCl pH8 . 0 , 
washed 3 min in 0.2 M Tris-HCl pH 7.5, 2xSSC and DNA was 
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crosslinked to the filters (Stratagene UV crosslinker) . The 
filters were prehybridized 4 h at 60 '"C and hybridized with 
the fluorescein- labeled DNA probe overnight at 60 °C. 
Detection was performed with Anti -fluorescein AP conjugate 
(Signal amplification module for the Fluorlmager, Amersham 
LIFE SCIENCE) and analysed after 20 h with a Fluorimager 
(Storm 860, Molecular Dynamics) . Positive plaques were 
picked and incubated with 0.5 ml SM-buffer (lOOmM NaCl , 8 
xm MgSO^, 50 mM Tris-HCl pH7 . 5 , 0,01% gelatin). The 
selected clones were diluted, titered with host cells XLl- 
Blue and screened and purified a second time by the same 
procedure. Finally, the pBluescript SK(-) phagemid 
containing the DNA insert of interest was rescued by the 
ExAssist Helper Phage system according to the Stratagene 
protocol. From a total of 75000 screened plaques, 3 
positive clones were identified. pBluescript SK (-) 
phagemid DNA was isolated, sequenced with T3 and TV primers 
and the sequences were extended with custom- synthesized 
oligonucleotide primers. Nucleotide sequence analyses were 
performed with the Gene Data software package (Gene Data 
AG, Basel Switzerland) . Similarity searches with the 
Swissprot database were conducted with the BLAST program 
(Gish, Warren and David J. States (1993) . Identification 
of protein coding regions by database similarity search. 
Nat. Genet. 3:266-72.). One of these three clones turned 
out to contain the complete coding sequence corresponding 
to the probe used; this gene was called CaIR1012, whose 
sequence is represented in SEQ ID NO : 6 . 
Example 4: CaJL039 

The CaJL03 9 sequence is depicted in SEQ ID No 7 . 

The CaJIj0 3 9 gene was cloned based on gene fragment 
data issued from the public Stanford Candida, albicans 
sequencing database . 
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(a) A fragment that showed homology to S^ccharomyces 
cerevisiae YJL03 9C was identified, the sequence of which is 
given in SEQ ID No 8 . 

Using the procedure disclosed in example 3 with the 
oligonucleotide primer pair (Ca039s: TAG CTC AAC CTA CCA 
CCA ATC /Ca039r: ATC ACA AGA CTG TCA ATG TAA AT), a short 
PGR fragment (234 base pairs long) was amplified for 
screening a Candida albicans cDNA lambda ZAP II library 
(gift of Alistair Brown, Aberdeen) . 

Three positive clones of the 3 ^ coding region were 
obtained. (# 21t7, llt3, 21t3). 

(b) 3'- and 5'- extension of the internal 
fragment using the primer walking method 

The Sanglard genomic Candida DNA library with the 
yEp24 vector backbone was used for further amplification of 
3^- and 5 '-coding sequences. Amplification was carried out 
by using the following vector-specific oligonucleotide 
primers and CaJL039 fragment-specific primers: 

cggaattcctatcgactacgcgatcatgg: YEp24for (vector 
specific) 

gcgaattccgatataggcgccagcaac : YEp24ba (vector 
specific) 

caattgctttgactcgggtgttattaagt : Ca039-51 (CaJL039: 
5 ' fishing) 

tcttggcacaacttgataagaatctgt : Ca039-52 ( ) 
taggtgtacgcgaaagccaagtagaac : Ca03 9 - 53 ( " ) 
ttgttaatcgtacacctaaggtgttgac : Ca039-31 (CaJL039 : 
3 ' fishing) 

ttgcagattgatgctagcaatgtatttg : Ca03 9-32 ( " ) 

Using the technique of primer walking, the complete 

5 ^-sequence could be amplified (clone 14b-l-l and clone 

17b-3-4) . 

The missing 3 '-sequence was available from GTC 
PathoGenome Release 5.0, contig #2830. 
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An interacting protein (C82, component for RNA 
polymerase III in yeast) has been identified. 
KxamDle 5: CaORllO 
B.l. CaORllO 

The CaORllO sequence is depicted in SEQ ID No 9 . 

CaORllO was cloned based on gene fragment data issued 
from the public Stanford Candida albicans sequencing 
database . 

(a) A small ScORllO -homologous fragment was used in a 
hybridization experiment to identify CaORllO clones in a 
Candida Albicans lambda ZAPII cDNA library (from Alistair 
Brown) . Alignement of Candida Albicans CaORllO sequence 
with the fragment used for hybridization is given in figure 
3. The homologous fragment sequence is given in SEQ ID No. 
17. 

(b) 3"- and 5"- Extension of the internal fragment: 
The Sanglard genomic Candida DNA library (received 

from RMV) in the YEP24 vector backbone was used for the 
amplification of 3"- and 5'- coding and non-coding 
sequences. This amplification was done by using the vector- 
specific oligos (directional towards the insert) and 
CaORllO fragment-specific oligos (directional towards the 
vector flanking sequences) described below: 

cggaattcctatcgactacgcgatcatgg : YEP2 4for 
gcgaattccgatataggcgccagcaac : YEP24ba 
cgggatccggtaaccaattggatctataaccgtg : llO-ba-150 
gcggatcctggtgcccttggtggtgaatg : CaYORllOA 
gcggatccctcacaatatgacgattgaaact : CaYORllOB 
ggcgtcgactcaggcgccagttttacgtacttcaaattcatc : CaYORllOC 
tgtgaattcttgacacagggtga : CaYORllOD 
caaaccttcagcacaactcca : CaYORllOE 

The finaly assembled sequence that included also 3'- 
and 5"- non- coding sequences was verified by sequencing. 
The coding region was subcloned into the p4 14RSGALL- vector . 
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The map is depicted in Fig. 4, 

The homologous yeast ORF (YORllOw) has been described 
as the transcription factor subunit TFC7 interacting with 
TFCl in the TFIIIC polymerase complex (Manaud et al . , 1998, 
Mol. Cell. Biol. 18; 3191-3200). 

5.2. CaORllO solice variant 

For CaORllO, an additional splice variant was 
identified. The clones for the splice variant of CaORllO 
were obtained from a Candida albicans cDNA library. 

The sequence is depicted in SEQ ID No. 10. 

The splice variant uses the donor site "gtacgt" at 
position 907 of the original CaORllO sequence. Acceptor 
site is at 1047. The map is disclosed in Fig. 5. 

The alignement of the original CaORllO and the splice 
variant is given in fig. 6. 

Example 6 : CaMR212 

The CaMR212 sequence is depicted in SEQ ID No. 11. 

{a)CaMR212 was cloned based on gene fragment data from 
the public Standford Candida albicans setjuencing database. 

The sequence of a fragment showing homology (Blast 
search) to the Saccharomyces cerevisiae gene YMR212C is 
given in SEQ ID 12. 

Based on these data, the following oligos were 
designed that allow amplification of this fragment 

(4 90 bp -fragment) from genomic Candida albicans DNA, 

Oligos : 

CaYMR2 12 for : 5 " - cacctgtgaacaacccaccatc - 3 " 
CaYMR212back:: 5'- gaatatcctttttaactcaagag -3" 
(b) 3'- and 5"- extension of this internal fragment 
from CaMR212 

For this purpose, genomic Candida DNA libraries from 
Dominique Sanglard (received from RMV) were used. The YEp24 
backbone of this library was used to amplify the 3"- and 
5'- coding and non coding sequences with PCR. This was done 
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by using oligos specific for the CaMR212 490 bp-fragment 
(directional towards the vector flanking regions) and 
vector-specific oligos (directional towards the insert) . 
Oligos : 

YEP24for (vector specific) : 



Primer YEp24for and CaMR212for gave a BOO bp fragment, 
encoding 5"-UTR and the 5 'coding region from CaMR212. 

Using primer YEp24 for and CaMR212back a 1400 bp 
CaMR212- fragment was amplified. Using the sequence of this 
1400 bp-fragment the following new primers, specific for 
this fragment were designed. 

Oligos : 

Ca212-1 : 5"- gctttcccagcaggataacattg 
Ca212-2 : 5"- tgagttataatgcagctgttgg 
Ca212-3 : 5 " - catctcgtgtgaacatgattgg 

Primers YEP24 for and Ca212-3 gave a 1600 bp fragment, 
coding for the 3'- coding region and the 3 'UTS region. 

With the 3 PGR fragments the 2900 bp sequence ( 
including coding and 3 'and 5 ' -non-coding sequences) was 
assembled. With the following new primers the coding 
sequences was amplified from genomic DNA and cloned into 
p413GALL- vector . 

Oligos for amplifying coding region: 
Ca212f or : 5 ' - agtttcttcaacttccagatccaag 
Ca212back: 5 ' - gtatatttgcaactgtctctctctc 
The yeast homolog YMR212c plays a role in cell wall 
function because the knockout can be rescued in IM 
sorbitol. In addition, YMR212c unger GAL-promoter 
regulation shows an increased sensitivity versus Congo Red 
and Calcofluor White. YMR212c is an integral membrane 
protein and localizes to the plasma membrane (demonstrated 



5 ' -cggaattcctatcgactacgcgatcatgg 



YEP24ba (vector specific) : 



5 ' -gcgaattccgatataggcgccagcaac 
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by microscope analysis of yMR212-GFP fusion proteins and by 
biochemical analysis of YMR212-GST fusion proteins) . 
Example 7 : CaDR3 2 5 

The CaDR325 sequence is given at SEQ ID 13. 

CaDR32 5 was cloned based on gene fragment data from 
the public Stanford Candida albicans sequencing database. 

(a) 3 fragments that showed homology to Saccharowyces 
cerevisiae YDR325 were identified, the sequences of which 
are disclosed in SEQ ID 14, 15 and 16. 

Based on these data, the following oligos were 
designed that allowed the verification of the database 
sequences and the amplification of an approx. 2200 bp 
internal CaDR32 5 fragment from genomic DNA: 

cgagcatctacttgttcaaccac: hybCaYDR325ba Oligo 

gaatctctggctcgctc : 325-juls Oligo 

gaccgagatacacgagaat : 325-julr Oligo 

ggttaaatgatcgtgatgaat : Ca325r Oligo 

caacctcactgacaaatactt : Ca325s Oligo 

The finally subcloned 2200 bp internal fragment was 
amplified by the combination hybCaYDR325ba + 325-julr 
oligos . 

(c) 3'- and 5"- Extension of the internal fragment: 
The Sanglard genomic Candida DNA library (received 
from RMV) in the YEP24 vector backbone was used for the 
amplification of 3"- and 5'- coding and non-coding 
sequences. This was done by using the following vector- 
specific oligos (directional towards the insert) and 
CaDR325 2200 bp fragment - specif ic oligos (directional 
towards the vector flanking sequences) : 

cggaattcctatcgactacgcgatcatgg : YEP24for (vector 
specific) 

gcgaattccgatataggcgccagcaac : YEP24ba (vector 

specific) 

acgcttccaatgtattattctcg : Oligo 1-10-A back 
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ggatgccaatttccctga : Oligo 1-10-B for 

catccagaagatataacggct : Oligo 1-10-C for 

tgcataatctactcagcgaca : Oligo 1-10-D back 

gtggttgaacaagtagatgctcg : Oligo 1-10-E for 

gcgcttgaaaccactagtgaattg : Ca3 2 5Klon_2_Fo 

caattcactagtggtttcaagcgc : Ca3 2 5Klon__3_Ba 

The finally assembled 4700 bp sequence that included 
also 3'- and 5"- non-coding sequences were verified by 
sequencing. The coding region was subcloned into the 
p4 13RSGALL- vector . 

The map is disclosed in fig. 7. 

Sequences numbers are identified in field 13 0 of the 
sequence listing. 
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Claims : 

1. A polynucleotide having the sequence as depicted 
in SEQ ID No . 2 , SEQ ID No . 4 , SEQ ID No. 6, SEQ ID No. 7, SEQ 

5 ID No. 9, SEQ ID No. 10, SEQ ID No. 11 or SEQ ID No. 13, 
homologs thereof and functional fragments thereof. 

2. -The polynucleotide of claim 1 having the sequence 
as depicted in SEQ ID No . 2 , SEQ ID No. 4, SEQ ID No. 6, SEQ 

10 ID No. 9, SEQ ID No, 10 or SEQ ID No. 11, homologs thereof and 
functional fragments thereof, 

3 . -The polynucleotide of claim 1 which is the gene 
CaNL256, homologs thereof and functional fragments thereof. 

15 

4 . -The polynucleotide of claim 1 which is the gene 
CaBR102, homologs thereof and functional fragments thereof, 

5. -The polynucleotide of claim 1 which is the gene 
20 CaIR012, homologs thereof and functional fragments thereof. 

6. -The polynucleotide of claim 1 which is the gene 
CaMR212, homologs thereof and functional fragments thereof. 

25 7 . -The polynucleotide of claim 1 which is the gene 

CaDR325, homologs thereof and functional fragments thereof. 

8 . -The polynucleotide of claim 1 which is the gene 
CaORllO, homologs thereof and functional fragments thereof. 

30 

9. -The polynucleotide of claim 1 which is the gene 
CaJL03 9, homologs thereof and functional fragments thereof. 
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10. -A gene according to any one of claims 3 to 9 , 
wherein the functionally similar gene has a sequence 
identity, at the nucleotide level, of at least 50%, 
preferably of at least 60%, and most preferably of at least 
70% . 

11. -A gene according to any one of claims 3 to 9, 
wherein the functionally similar gene has a sequence 
identity, at the amino-acid level, with the encoded 
protein, of at least 40%, preferably of at least 50%, more 
preferably of at least 60% and most preferably of at least 
70% . 

12 -A protein encoded by the polynucleotide according 
to any one of claims 1 to 11, a functional polypeptide 
fragment thereof . 

13 . -A plasmid containing the gene according to any one 
of claims 3 to 9 . 

14. -A plasmid deposited at the CNCM with the accession 
number 1-2 065. 

15. -A plasmid deposited at the CNCM with the accession 
number 1-2063 . 

16. -A plasmid deposited at the DSMZ with the accession 
number DSM 12977 . 

17. -A plasmid deposited at the DSMZ with the accession 
number DSM 12976. 



18. -A plasmid deposited at the DSMZ with the accession 
number DSM 12 978 . 



9 

43 



PCT/EP99/07376 



19. -A plasmid deposited at the DSMZ with the accession 
number DSM 12979. 

20. -A polynucleotide obtainable by the process 
comprising the following steps: 

(i) selecting an essential gene from 
Saccharomyces cerevisiae ; 

(ii) comparing the sequence of said gene with 
Candida Albicans genome sequences; 

(iii) deducing homologuous oligonucleotides 

regions ; 

(iv) PGR amplifying the thus-obtained 
oligonucleotides ; 

(v) using the amplimers of step (iv) for 
detecting the complete gene of interest; 

and homologs thereof and functional fragments thereof. 

21. -The polynucleotide of claim 20, in which step (v) 
is comprised of the step of using the amplimers of step 
(iv) as a probe for detecting the complete gene of interest 
from a Candida albicans genomic library. 

22. -The polynucleotide of claim 20, in which step (v) 
is comprised of the step of using the amplimers of step 
(iv) as a probe for detecting the complete gene of interest 
from a Candida albicans cDNA library. 

23. -The polynucleotide of claim 20, in which step (v) 
is comprised of the step of 3 • and 5 ' extension of the 
amplimer using a PCR method. 

24. - An antiboby directed against the protein of claim 
12 or a functional polypeptide fragment thereof. 
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25. -A method for the screening of antimycotic 
substances wherein an essential gene from mycetes or a 
functionally similar gene from another pathogenic mycete, 
or the corresponding encoded protein, is used as target and 
wherein the essential gene is according to any one of 
claims 3 to 9 . 

26. -The method of claim 25 wherein mycete cells which 
express the essential gene, or a functionally similar 
mycete gene, to a different level are incubated with the 
substance to be tested and the growth inhibiting effect of 
the substance is determined. 

27. -The method of claim 25 wherein said target gene 
or the corresponding target encoded protein is contacted 
in vitro with the substance to be tested and the effect of 
the substance on the target is determined. 

28. -The method according to any one of claims 25-27 
wherein the screened substances partially or totally 
inhibit the functional expression of the essential genes 
or the functional activity of the encoded proteins. 

29. -The method according to any one of claims 25-28 
wherein the screened substances partially or totally 
inhibit the activity of dihydropteroate synthase (DHPS) 
and/or 7, 8-dihydro-6-hydroxymethylpterin-pyrophosphokinase 

(HPPK) . 

30. -The method according to any one of claims 25-29 
wherein the mycete species are selected from the group 
comprising Basidiomycetes , Ascomycetes and Hyphomycetes . 
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31. - The method according to any one of claims 25-3 0, 
wherein said functionally similar genes are essential genes 
from Candida Spp, or Aspergillus Spp . 

32. - The method according to claim 31, wherein said 
functionally similar genes are essential genes from Candida 
albicans, or Aspergillus f umigatus . 

33. - The method according to any one of claims 25-32 
wherein the functionally similar gene has a sequence 
identity, at the nucleotide level, with the corresponding 
essential gene of at least 50%, preferably of at least 60%, 
and most preferably of at least 70%. 

34. - The method according to any one of claims 25-33 
wherein the functionally similar gene encodes a protein 
having a sequence identity, at the amino-acid level, with 
the corresponding essential gene encoded protein of at 
least 40%, preferably of at least 50%, more preferably of 
at least 60% and most preferably of at least 70%. 

35. - A kit for diagnosis of fungal infections 
comprising a gene selected from the group consisting of 
CaORllO, CaMR212, CaNL256, CaBR102, CaIR012, CaDR325 and 
CaJL03 9, a functionally similar gene thereof, a functional 
fragment thereof, the corresponding encoded protein or a 
functional polypeptidic fragment thereof, or an antiboby 
directed against the protein encoded by the gene selected 
from the group consisting of CaORllO, CaMR212, CaNL256, 
CaBR102, CaIR012, .CaDR325 and CaJL039, or by a functionally 
similar gene, or a polypeptidic fragment thereof. 
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Fig. 1 



1 IHPISAESLHSHLQQLINDKPQ 22 

: ||.|| . . 

451 PDLNIPHPRMLERTFVLEPIiCEIilSPVHLHPVTAEPIVDHLKQLYDKQHD 500 

2 3 ETV QESSDLLQFIPVSRLPVKDNILKFDQINHKSPTLIMGIL 64 

I I .|: I III M I 

501 EDTLWKLVPLPYRSGVEPRFLKFKTATKLDEFTGETNRITVSPTYIMAIF 550 

65 NMTPDSFSDGGKHFG. . . KELDNIVKQA.EKLVSEGATIIDIGGVSTRPG 110 

I II II II II M I U • • h I : I • I I I : I I I I I I 

551 NATPDSFSDGGEHFADIESQLNDIIKLCKDALYLHESVIIDVGGCSTRPN 600 

111 SVEPTEEEELERVIPLIRAIRQS 133 

h: •Mlh I lllhllhl 

601 SIQASEEEEIRRSIPLIKAIRESTELPQDKVILSIDTYRSNVAKEAIKVG 650 
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Fig. 2 



251 NDLNEVLDQCTKIAEKRLQLQDQIDQERQGNFNNVESHSNSPALLPPLKA 3 00 

1 KSIQL 5 

301 GQNGNLMRRDRSSVLILEKFWDTELDQIiFKNVEGAQKFINSTKGRHILMN 350 

I I ::||||:::M ||.:| Ml-hll Ih llh 

6 GIPSN. KKKDRSSIMVLKKMWDSQLQSLFKHVDGASKFVQPLPNRHIVAE 54 

351 SANWMELNTTTGKPLQMVQIFILNDLVLIADK. . .SRDKQNDFIVSQCYP 397 

{ ! |.| II :|l llhlll II-: I 

5 5 SGRWFEVNVGNWKPSYPTHLFIFNDLILIAVKKSSSSSQEPTTGGSNGGS 104 

398 LKDVTVTQEEFSTKRLLFKFSNSNSSLYECRDADECSRLLDVI . . RKAKD 445 

. 1 |. I . - • - h I : I 

105 KSRLQAVQCWPLTQVSLQQIKSPKKDDDKMYFINLKSKSLjSYVYLTDRyD 154 

446 DLCDIFHVEEENSKRIRESFRYLQSTQQTPGRENNRSPNKNK. .RRSMGG 493 

. :| II 1 *l I I • : I |: 

15 5 HFVKVTEAFNKGRNEMIQSERLLDSRLSSPSNNNGDSKEEKRQLRESLRN 2 04 

4 94 SITPGRNVTGAMDQYLLQNLTLSMHSRPRSRDMSSTAQRLKFLDEGVEEI 543 

I II -I 

2 05 SGNYKEGVTDDAGGAATG*VT 225 
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FIG. 3 

3 01 ACCCATTGCTGAAATGTTGGACTTGAAGATTGCTTTAGAAAGAGGAGTTGGTGAATGGTT 

0 

3 61 TCGTAAAAATAGAGATACCAAACCAGTTCCCGGTGATTACACACAATTGAGAACATTTTT 

0 

4 21 CGATAAATTATTGATCGATGAAGATACTTGGCCAAGAGATAACTTAAATGTTATACCTAA 

0 

4 81 TATTGAAGGAGAAGATTATGATGAAATCTACGATCGTGCCAAATTGTTTTGGAAAAAGTT 
0 TTAAATATGTGTTGATAGTTACACATGC 

Mill Mllllllllllllllllllll 

541 TATTCCTGAATTTGAAAAGAAATTCCCCGAAATTAAAAATGTGTTGATAGTTACACATGC 
2 9 AGCAACGAAAATTGCTTTAGGATCAGCTTTATTACAGTTAAAATCAGTTACTGATGTTAT 

IIIIIIIMIIMIIIIIMIIIIIIIIIMMMMIIIIIIIIMMMIIIMIIII 

6 01 AGCAACGAAAATTGCTTTAGGATCAGCTTTATTACAGTTAAAATCAGTTACTGATGTTAT 
8 9 AGATGATAATCAAACTGTGTTACGTGCTGGTGCATGTTCATTATCCAAATTTGTTAGAGA 

IIIIIIIIMIIIIMIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIMMIIMIIIM 

661 AGATGATAATCAAACTGTGTTACGTGCTGGTGCATGTTCATTATCCAAATTTGTTAGAGA 
14 9 TGGCGAAGATAAAACCAATCATACTATTCAATGGAAAATTGTCATGAATGGTAATTGTGA 

IMIIIIIilllMllill lllllilllllllllllllllliMIIIIIIIIIIIIIII 

721 TGGCGAAGATAAAACCAATGATACTATTCAATGGAAAATTGTCATGAATGGTAATTGTGA 



209 
781 
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FIG. 4 



Hpa I 7 
13cl i 57 
Ban i 76 
Sly I 81 
Sec I 81 
BsaJ I 81 
Ear I 103 

BsrG I 233 



HinD III 287 
Drd I 290 
Xho I 295 
PacR7 I 295 
Ava I 295 

Spe I 506 



Msc I 952 
Hae I 952 
Pvu i 1015 
BsiE I 1015 

AlwN M 151 

BspH I 1263 



Xho il 617 
BsiY 1617 
BstE 11 627 

Bsa I 793 
Mme i 799 
Xmn I 858 
BseR 1 858 
Eae I 950 



EcoR I 1280 
Pvu li 1343 
NspB N 1343 
MspAl I 1343 
Bgl I 1448 
SnaB I 1487 

Pspl406 I 1544 
Afl III 1610 
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FIG. 5 



BsiE II 51 



Xhon4l 
BstY 141 



Bsa 1217 
Mine I 223 
BsrD I 228 
BseR I 282 

Eae I 374 
Msc 1 376 
Hae I 376 
Pvu 1 439 
BsiE I 439 

AlwN I 575 

BspH I 687 
EcoR I 704 
donor 762 



Pvoi 11767 
NspB II 767 
MspAl 1 767 
Nla IV 850 
Bgl I 872 
donor2 907 
SnaB 1911 



(1 



J_ 



Pspl406 1968 

branch point 1026 
Afl 111 1034 
accentor 1047 



BstB M081 
BsiCI 1081 



Stop 1596 



i 



CaORUO 



C-terminus 
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FIG. 6 



1 ATGACGATTGAAACTATTTATATCGCAAGACACGGTTATAGATCCAATTGGTTACCACCA 6 0 

IIIIMIIIIIIIIIIMiilllMIIIIIIMIMIIIIIIIIMIMMIIIIIIIM 

1 ATGACGATTGAAACTATTTATATCGCAAGACACGGTTATAGATCCAATTGGTTACCACCA 6 0 



6 1 CCACACCCACCAAATCCTACTGGTATTGACAGTGACCCGGCTTTAGCACCACATGGTGTT 12 0 

IIIMMIMIIIIIMMIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIII 

6 1 CCACACCCACCAAATCCTACTGGTATTGACAGTGACCCGGCTTTAGCACCACATGGTGTT 12 0 
o o o o o o 

121 GAACAAGCCCAACAGTTAGCTGCCTATCTTACATCATTACCTACACATGAAAAGCCTGAA 18 0 

IIIIIIIIIIMIIIIIIilllllllllMlllilllllllMIIIIIIIIIIIIIMII 

121 GAACAAGCCCAACAGTTAGCTGCCTATCTTACATCATTACCTACACATGAAAAGCCTGAA 18 0 
o o o o o o 

181 TTTATTATTGCTTCACCTTTTTATCGTTGTATAGAAACGTCGAGACCCATTGCCGAAATG 24 0 

IIIIIIIIIMIIIIIilMIIMIIIIIIIIIIIMMMIIMMMIIIIIIMIII 

181 TTTATTATTGCTTCACCTTTTTATCGTTGTATAGAAACGTCGAGACCCATTGCCGAAATG 24 0 

o o o o o o 

241 TTGGACTTGAAGATTGCTTTAGAAAGAGGAGTTGGTGAATGGTTTCGTAAAAATAGAGAT 300 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIillllllMIIIIIIIIMIIII 

241 TTGGACTTGAAGATTGCTTTAGAAAGAGGAGTTGGTGAATGGTTTCGTAAAAATAGAGAT 3 00 

o o o * o * 

3 01 ACCAAACCAGTTCCCGGTGATTACACACAATTGAGAACATTTTTCGATAAATTATTGATC 3 60 

lllillllllllllllllllllllllllllMlllilllillllMIIIIIIIIIIIIII 

3 01 ACCAAACCAGTTCCCGGTGATTACACACAATTGAGAACATTTTTCGATAAATTATTGATC 360 
o o o o o o 

3 61 GATGAAGATACTTGGCCAAGAGATAACTTAAATGTTATACCTAATATTGAAGGAGAAGAT 42 0 

IIIIIIIMIIIillllllMIIIIIIIIIIMIIIMMIIilMIMIMIIMIIII 

3 61 GATGAAGATACTTGGCCAAGAGATAACTTAAATGTTATACCTAATATTGAAGGAGAAGAT 42 0 

o o o o o o 

421 TATGATGAAATCTACGATCGTGCCAAATTGTTTTGGAAAAAGTTTATTCCTGAATTTGAA 4 8 0 

IMIilllllllllMIIIIIIIIIIMIMMIIIIIIIIIIIIMillllllllllll 

421 TATGATGAAATCTACGATCGTGCCAAATTGTTTTGGAAAAAGTTTATTCCTGAATTTGAA 4 8 0 
o o o o o o 

4 81 AAGAAATTCCCCGAAATTAAAAATGTGTTGATAGTTACACATGCAGCAACGAAAATTGCT 54 0 

IIIIIIIIIMIIIIIIIIIIIIIIIIIIIIMMIIMIIMMIMIIIIIIIIIIII 

4 81 AAGAAATTCCCCGAAATTAAAAATGTGTTGATAGTTACACATGCAGCAACGAAAATTGCT 54 0 

o o o o o o 

541 TTAGGATCAGCTTTATTACAGTTAAAATCAGTTACTGATGTTATAGATGATAATCAAACT 60 0 

IliillllllllllllllllllllllllllltlllllilllllllMIIIIIIIIIIIM 

541 TTAGGATCAGCTTTATTACAGTTAAAATCAGTTACTGATGTTATAGATGATAATC AAACT 600 
o o o o o o 

601 GTGTTACGTGCTGGTGCATGTTCATTATCCAAATTTGTTAGAGATGGCGAAGATAAAACC 660 

lilllMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIMMIIIIIIIIIII 

601 GTGTTACGTGCTGGTGCATGTTCATTATCCAAATTTGTTAGAGATGGCGAAGATAAAACC 66 0 
o o o o o o 

661 AATCATACTATTCAATGGAAAATTGTCATGAATGGTAATTGTGAATTCTTGACACAGGGT 72 0 

IIIIIIIIIIIIMIIMIIIIIIIIIIIIIIIIIMMIIMMIIIIIIIIIIIIIII 



wo 00/15838 I^PP PCT/EP99/07376 

7/9 

661 AATCATACTATTCAATGGAAAATTGTCATGAATGGTAATTGTGAATTCTTGACACAGGGT 72 0 

o o o o o o 

7 21 GAAGAAATGAACTGGGATTTCCGTCGTGGTGTTGAAGCCGGGTCAGCTGAAGATATAGCG 7 8 0 

IMIIIIIIIIIIIIIIIMIIIMIIMIIMMIIMMMIIIIIMIIMIIIIII 

721 GAAGAAATGAACTGGGATTTCCGTCGTGGTGTTGAAGCCGGGTCAGCTGAAGATATAGCG 7 8 0 

o o o o o o 

7 81 CAAAGAAAGGCAGCAGCAGAAGCAGAAGCAAAAGCATTGAAGAAAAATGAACAAACCAAA 84 0 

IIIIIMIIIMIIMIIIIIIIIIIIMIIIIIIIIMMIIIIIilllMIIMIIII 

7 81 CAAAGAAAGGCAGCAGCAGAAGCAGAAGCAAAAGCATTGAAGAAAAATGAACAAACCAAA 84 0 

o o o o o o 

841 TCCGATGGTCCCATCACTGAATCTGCCACTGGGGCAGAAATAGATGGGAATGAAGATGAA 90 0 

llllllllllllllllllllllillllllMIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

8 4 1 TCCGATGGTCCCATCACTGAATCTGCCACTGGGGCAGAAATAGATGGGAATGAAGATGAA 9 0 0 

o o o o o o 

9 01 TTTGAAGTACGTAAAACTTGAAAGAGATATTAAATAGACACAAACTTAGAAAATATAGAG 96 0 

I I I I I I 

901 TTTGAA 906 

961 ATACAAACGTTTTG AATTTCTTGATTCACTTTTTTGTTTAAAAATAAAAATAGTTCAAAA 102 0 
906 905 

1021 TGAAATACTAACACATGTGTTTTTAGACATTTTATGTAACCATCGATATACCTTCAATTT 10 80 

IIIIIIIMIIIIMIMIIIIMMIMMIM 

906 ACATTTTATGTAACCATCGATATACCTTCAATTT 93 9 

o o o 

10 81 CGAATAAAATCG ACAATGAAGAAGAACCACCATCAAGGACAGGTCAAGCTCCAAAATTCA 114 0 

IIIMMMIIIMIIIIIIIIIMIIIMIMIIIIIIIIIMIIIIIIIIMMIIII 

941 CGAATAAAATCGAC AATGAAGAAGAACCACCATCAAGGACAGGTCAAGCTCCAAAATTCA 10 0 0 

o o o o ° 

1141 AAAACAATATTATCAAGCCTTCAGCACAACTCCAATTTACTGATTTAAAAGAAGATCATC 12 0 0 

IIIMIilMIIIIIIMIIIIIIMIIIMIMIIMIIIIIIMIIIIIIIIMIIII 

10 01 AAAACAATATTATCAAGCCTTCAGCACAACTCCAATTTACTGATTTAAAAGAAG ATC ATC 1060 
o o o o o o 

12 01 CATTAGTAAAAATATCGAACAATACTATATCTGCTCAAGGCTCGTCGTCGTCGTCGTTAT 12 6 0 

llllllllllllllilllllllllllllllMIIIMIIIIIIIIIIIIIIIIIIIIMI 

1061 CATTAGTAAAAATATCGAACAATACTATATCTGCTCAAGGCTCGTCGTCGTCGTCGTTAT 112 0 
o o o o o o 

1261 CAGCGTCGAAAAATGGATTTAATAGTCATACTCACAATTCAGGAGTCATTGATCCATCAG 13 2 0 

IIIIIIIIIIMIIIIIIIillllllllllllllllllllllllllMMIIMIMIM 

1121 CAGCGTCGAAAAATGGATTTAATAGTCATACTCACAATTCAGGAGTCATTGATCCATCAG 1180 

o o o o o o 

13 21 CACTTATAGATGGGAAAATTTATCAGACTGATTGGAATCAATTACAAGGTACTGAACTAA 13 8 0 

1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1181 CACTTATAGATGGGAAAATTTATCAGACTGATTGGAATCAATTACAAGGTACTGAACTAA 124 0 

o o o o o o 

13 81 TATTTG ATGAAAATGGTCAATTTATAGGCAAGGTTAAGGAACATTTGACTTGCAATAATA 144 0 

MllllllllllllltlllllllllllMIIIIIIMIIIMIIIIIIMIIMIIIIII 

12 41 TATTTG ATGAAAATGGTCAATTTATAGGCAAGGTTAAGGAACATTTGACTTGCAATAATA 13 0 0 
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14 41 ACACAAAATTC ACATTAAAAAAGGCAG AAGAAGTAGAACAACTTCGTTCAGC AGATGATT 150 0 

IIIMIMIMMIIIIIIMIIIIIIIIIIMIIIIIIIIIIIIMIIIMIMIIIM 

13 01 ACACAAAATTCACATTAAAAAAGGCAGAAGAAGTAGAACAACTTCGTTCAGCAGATGATT 13 60 

o o o o o 

1501 CTATCATGGATATAGATCAAG ACTCACAAGGACAACAACCAGCTAG AAGTCAGTTCTTAA 1560 

lllliMIIIIIIIIIMIIIMIIIMMIIIIIIIIIIMIIIIilMIMIIMMI 

13 61 CTATCATGGATATAGATCAAGACTCACAAGGACAACAACCAGCTAG AAGTCAGTTCTTAA 14 2 0 



1561 
1421 



AAAGAGCAATTGTGGCTGCTAGAGCCAAAGGTAAATAAATGCTATTTTGTTATTATTATA 

IIIIMIIIMMIIIIIIIIIIIIMIIIMM 

AAAGAGCAATTGTGGCTGCTAGAGCCAAAGGTAA 



1620 
1454 
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FIG. 7 



BsaA ! 1203 

iiac I 166S 
Bsm I 1758 

l£coR V 2207 
Hae U 2304 



Pvu II 7S 
NspB II 78 
MspA! I 78 

BspH I 396 
AO 11 597 
An 111 650 
BspM I 807 
Pspl406 I 887 

SnaB I 1203 



Spc I 2313 

Ms! I 2362 

HgiA i 2558 

Bspl286 1 2558 

BsiHKA I 2558 

Sty I 2587 

Sec I 2587 

Nco I 2587 

Dsa i 2587 



BsaJ I 2587 
Xho 1 2623 
PaeR7 I 2623 
Ava I 2623 

Hpa i 2929 
Hind II 2929 
HinC II 2929 

Mme I 330S 



Pst I 3476 

HinD HI 3748 
Xho II 4013 
BstY 1 4013 
Bgl II 4013 
Cla I 4022 
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SEQUENCE LISTING 
<110> Hoechst Marion Roussel 

<120> ESSENTIAL GENES FROM C ALBICANS AND A METHOD FOR 
SCREENING ANTIMYCOTIC SUBSTANCES USING SAID GENES 

<130> SEQIDOl 

<140> 
<141> 

<160> 1 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 399 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : probe 
<:400> 1 

attcatccca tcagtgcaga aagtttgcat agccatttac aacaattaat aaatgataaa 60 
cctcaagaga cagtacaaga atcgtctgat ttattacaat ttatcccagt ctctagatta 120 
cctgtcaaag ataatatttt gaaatttgat caaattaatc ataaatctcc tactttgatt 180 
atgggtatat tgaatatgac tcctgattca tttagtgatg gtgggaaaca ttttggaaaa 240 
gaactagata atattgtgaa gcaggcagag aaattagtca gtgagggtgc tacgattatt 3 00 
gacattggag gagtttccac acgaccagga agtgttgaac ccactgagga agaagaattg 360 
gaacgtgtga ttccattaat tagagctatt cgtcaatca 399 
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<110> Hoechst Marion Roussel 

<120> ESSENTIAL GENES FROM C. ALBICANS AND A METHOD FOR 
SCRENING ANTIMYCOTIC SUBSTANCES USING SAID GENES 

<130> SEQID02 

<140> 
<141> 

<160> 2 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 2367 
<212> DNA 

<213> Candida albicans 

<220> 
<221> CDS 
<222> (1) . . (2364) 

<220> 

<221> gene 
<222> (1) . . C2364) 
<223> Gene CaNL256 

<400> 1 

atg ttg aaa aac gat 

Met Leu Lys Asn Asp 

1 5 

ata act ggt aaa gat 
lie Thr Gly Lys Asp 
20 

ata tea tta tct ttc 
lie Ser Leu Ser Phe 
35 

aat ttg aaa tac tea 
Asn Leu Lys Tyr Ser 
50 



acc gtt ttc 
Thr Val Phe 



gcc tgg aat 
Ala Trp Asn 



aat act gat 
Asn Thr Asp 
40 

att aat tat 
lie Asn Tyr 
55 



act aaa gat 
Thr Lys Asp 
10 

egg cca aca 
Arg Pro Thr 
25 

ttc cat aag 
Phe His Lys 



get gtt att 
Ala Val lie 



att tct tgt 
lie Ser Cys 



cca caa cca 
Pro Gin Pro 
30 

gca teg gaa 
Ala Ser Glu 
45 

acc aga aat 
Thr Arg Asn 
60 



acg gcg 48 
Thr Ala 
15 

ate act 96 
lie Thr 



ttg gat 144 
Leu Asp 

gta act 192 
Val Thr 



gaa ttt atg aaa, tea aat gag cat tta aat ttc aag tea tta gga aat 



240 
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Glu Phe Met Lys Ser Asn Glu His Leu Asn Phe Lys Ser Leu Gly Asn 
65 70 75 80 

att get caa gca att agt gat att gga tta gat caa tct aga ggt ggt 2 88 
He Ala Gin Ala He Ser Asp He Gly Leu Asp Gin Ser Arg Gly Gly 
85 90 ^5 

gga tct att gtg gat gtg acg ata aaa agt ttg aaa tea gaa ata aga 
Gly Ser He Val Asp Val Thr He Lys Ser Leu Lys Ser Glu He Arg 
100 105 110 

get gaa agt gtc gaa tat aaa att aat aga aac act ttg ggt caa ccc 
Ala Glu Ser Val Glu Tyr Lys He Asn Arg Asn Thr Leu Gly Gin Pro 
115 120 125 

gtt cca tta gat att ttc caa gtt aat aaa ttg aga tta ttg acg att 432 
Val Pro Leu Asp He Phe Gin Val Asn Lys Leu Arg Leu Leu Thr He 
130 135 140 



gac gga gta get gaa gtt gtt get act gtc act aaa ceg aat gca ttt 

Asp Gly Val Ala Glu Val Val Ala Thr Val Thr Lys Pro Asn Ala Phe 
210 215 220 

agt cat gtt gaa ggt gtt gga gta tea tct ace atg gtc aaa gac aat 

Ser His Val Glu Gly Val Gly Val Ser Ser Thr Met Val Lys Asp Asn 

225 230 235 240 

ttc aaa gat atg gaa cca gtt aaa ttt gaa aac aca att get caa act 
Phe Lys Asp Met Glu Pro Val Lys Phe Glu Asn Thr He Ala Gin Thr 

245 250 255 



336 



384 



att gga gtt ttc aca ttt gaa aga tta caa aaa caa ata gtt gat gtt 
He Gly Val Phe Thr Phe Glu Arg Leu Gin Lys Gin He Val Asp Val 
145 150 155 160 

gat ttg caa ttt aaa att gaa cct aat tec aat tta tat ttc cat caa 
Asp Leu Gin Phe Lys He Glu Pro Asn Ser Asn Leu Tyr Phe His Gin 
165 170 175 

ata att get gat att gtt tea tac gtg gaa tea tct aat ttc aaa act 
He He Ala Asp He Val Ser Tyr Val Glu Ser Ser Asn Phe Lys Thr 
180 185 190 

gta gaa gca ttg gtg tct aag att ggt caa ttg aca ttt cag aaa tat 624 
Val Glu Ala Leu Val Ser Lys He Gly Gin Leu Thr Phe Gin Lys Tyr 
195 200 205 * - 



480 



528 



576 



672 



720 



768 



aat aga gca ttc. aat tta cct gtt gaa aat gag aaa act gag gat tat 



816 
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Asn Arg Ala Phe Asn Leu Pro Val Glu Asn Glu Lys Thr Glu Asp Tyr 
260 265 270 

acc ggg tac cac act gca ttt att gcc ttt gga tec aat act gga aat 
Thr Gly Tyr His Thr Ala Phe He Ala Phe Gly Ser Asn Thr Gly Asn 
275 280 285 

caa gta gaa aat att acc aat tea ttc gaa ttg ttg caa aaa tat gga 
Gin Val Glu Asn He Thr Asn Ser Phe Glu Leu Leu Gin Lys Tyr Gly 
290 295 300 

ate acc ata gaa gca act tea tea ttg tac att tct aaa cca atg tat 
He Thr He Glu Ala Thr Ser Ser Leu Tyr He Ser Lys Pro Met Tyr 
305 310 315 320 

tac ttg gat caa cca gat ttt ttc aat gga gta att aaa gtg aat ttc 
Tyr Leu Asp Gin Pro Asp Phe Phe Asn Gly Val He Lys Val Asn Phe 
325 330 335 

caa aac att tea cct ttc eag ttg ttg aaa att eta aaa gat att gaa 1056 
Gin Asn He Ser Pro Phe Gin Leu Leu Lys He Leu Lys Asp He Glu 
340 345 350 



864 



912 



960 



1008 



1152 



tat aaa cat tta gaa agg aaa aaa gac ttt gat aat ggg ccc aga tea 1104 
Tyr Lys His Leu Glu Arg Lys Lys Asp Phe Asp Asn Gly Pro Arg Ser 
355 360 365 

ata gat ttg gat att ata eta tat gac gat tta caa tta aat acc gag 
He Asp Leu Asp He He Leu Tyr Asp Asp Leu Gin Leu Asn Thr Glu 
370 375 380 

aat eta att att cca cat aaa tea atg tta gaa aga aca ttt gta tta 1200 
Asn Leu He He Pro His Lys Ser Met Leu Glu Arg Thr Phe Val Leu 
385 390 395 400 

caa cca tta tgt gaa gta ttg ccc cct gat tat att cat ccc ate agt 1248 
Gin Pro Leu Cys Glu Val Leu Pro Pro Asp Tyr He His Pro He Ser 
405 410 415 

gca gaa agt ttg cat age cat tta caa caa tta ata aat gat aaa cct 1296 
Ala Glu Ser Leu His Ser His Leu Gin Gin Leu He Asn Asp Lys Pro 
420 425 430 

caa gag aca gta caa gaa teg tct gat tta tta caa ttt ate cca gtc 1344 
Gin Glu Thr Val Gin Glu Ser Ser Asp Leu Leu Gin Phe He Pro Val 
435 440 445 



tct aga ttg cct gtc aaa gat aat att ttg aaa ttt gat caa att aat 



1392 



wo 00/15838 
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5/83 

Ser Arg Leu Pro Val Lys Asp Asn lie Leu Lys Phe Asp Gin lie Asn 

450 455 460 

cat aaa tct cct act ttg att atg ggt ata ttg aat atg act cct gat 1440 

His Lys Ser Pro Thr Leu lie Met Gly lie Leu Asn Met Thr Pro Asp 
465 470 475 480 



tea ttt agt gat ggt ggg aaa cat ttt gga aaa gaa eta gat aat act 1488 
Ser Phe Ser Asp Gly Gly Lys His Phe Gly Lys Glu Leu Asp Asn Thr 
485 490 495 



gtg aag cag gca gag aaa tta gtc agt gag ggt get acg att att gac 1536 
Val Lys Gin Ala Glu Lys Leu Val Ser Glu Gly Ala Thr lie lie Asp 
500 505 510 



att gga gga gtt tec aca cgc eca gga agt gtt gaa cce act gag gaa 1584 
He Gly Gly Val Ser Thr Arg Pro Gly Ser Val Glu Pro Thr Glu Glu 
515 520 525 



gaa gaa ttg gaa cgt gtg att eca tta att aaa get att cgt caa tea 1632 
Glu Glu Leu Glu Arg Val He Pro Leu lie Lys Ala lie Arg Gin Ser 
530 535 540 



etg aac cct gat tta ctg aag gtg ttg att teg gtt gat act tat cgt 1680 
Leu Asn Pro Asp Leu Leu Lys Val Leu He Ser Val Asp Thr Tyr Arg 
545 550 555 560 



agg aac gtt get gaa caa agt tta ctt gtg ggt get gac ata ate aae 1728 

Arg Asn Val Ala Glu Gin Ser Leu Leu Val Gly Ala Asp He He Asn 
565 570 575 

gat ate tea atg ggc aaa tat gat gaa aaa ata ttt gat gtg gtt get 1776 

Asp He Ser Met Gly Lys Tyr Asp Glu Lys He Phe Asp Val Val Ala 
580 585 590 

aaa tac gga tgt cct tat ate atg aat eat act ega gga tea eet aaa 1824 

Lys Tyr Gly Cys Pro Tyr He Met Asn His Thr Arg Gly Ser Pro Lys 

595 600 605 

ace atg tct aaa ttg ace aat tat gaa tea aat aca aat gat gat att 1872 

Thr Met Ser Lys Leu Thr Asn Tyr Glu Ser Asn Thr Asn Asp Asp He 

610 615 620 



ate gaa tat ata att gat cct aaa tta gga eat caa gaa ttg gat ttg 1920 
He Glu Tyr He He Asp Pro Lys Leu Gly His Gin Glu Leu Asp Leu 
625 630 635 640 



tea cct gaa ate aag aat tta etc aat gga ate agt cgt gaa ttg agt 



1968 
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Ser Pro Glu lie Lys Asn Leu Leu Asn Gly lie Ser Arg Glu Leu Ser 
645 650 655 

tta caa atg ttt aaa gcc atg get aaa gga gtg aaa aaa tgg caa att 2016 
Leu Gin Met Phe Lys Ala Met Ala Lys Gly Val Lys Lys Trp Gin lie 
660 665 670 

att ttg gat cct ggt att gga ttt get aaa aat ttg aat caa aat tta 2064 
lie Leu Asp Pro Gly lie Gly Phe Ala Lys Asn Leu Asn Gin Asn Leu 
675 680 685 

gca gtt att cgt aat gcc teg ttt ttt aaa aaa tat tct att caa att 2112 
Ala Val He Arg Asn Ala Ser Phe Phe Lys Lys Tyr Ser He Gin He 
690 695 700 

aat gaa cgt gtt gat gat gtg aca ate aaa cat aaa tat tta agt ttt 2160 
Asn Glu Arg Val Asp Asp Val Thr He Lys His Lys Tyr Leu Ser Phe 
705 710 715 720 

aat ggt get tgt gtt ttg gtg ggg aca tea aga aag aag ttt ttg ggg 2208 
Asn Gly Ala Cys Val Leu Val Gly Thr Ser Arg Lys Lys Phe Leu Gly 
725 730 735 

aca tta act ggt aat gaa gtg cct ctg gat cga gta ttt ggc act ggt 2256 
Thr Leu Thr Gly Asn Glu Val Pro Leu Asp Arg Val Phe Gly Thr Gly 
740 745 750 

gca aca gtg tct gcg tgt att gaa caa aac act gat att gta aga gtt 2304 
Ala Thr Val Ser Ala Cys He Glu Gin Asn Thr Asp He Val Arg Val 
755 760 765 



cat gat gtt aaa gaa atg aaa gat gta gta tgt ata agt gat gca att 
His Asp Val Lys Glu Met Lys Asp Val Val Cys He Ser Asp Ala He 
770 775 780 

tat aaa aat gta taa 
Tyr Lys Asn Val 
785 



2352 



2367 



<210> 2 
<211> 788 
<212> PRT 

<213> Candida albicans 



<400> 2 

Met Leu Lys Asn Asp Thr 
1 5 



Val Phe Thr Lys Asp He Ser Cys 
10 



Thr Ala 
15 
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lie Thr Gly Lys 
20 

He Ser Leu Ser 
35 

Asn Leu Lys Tyr 
50 

Glu Phe Met Lys 
65 

He Ala Gin Ala 



Gly Ser He Val 
100 

Ala Glu Ser Val 
115 

Val Pro Leu Asp 
130 

He Gly Val Phe 
145 

Asp Leu Gin Phe 



He He Ala Asp 
180 

Val Glu Ala Leu 
195 

Asp Gly Val Ala 
210 

Ser His Val Glu 
225 

Phe Lys Asp Met 



Asn Arg Ala Phe 
260 



Asp Ala Trp Asn 



Phe Asn Thr Asp 
40 

Ser lie Asn Tyr 
55 

Ser Asn Glu His 
70 

He Ser Asp He 
85 

Asp Val Thr lie 



Glu Tyr Lys He 
12 0 

He Phe Gin Val 
135 

Thr Phe Glu Arg 
150 

Lys He Glu Pro 
165 

He Val Ser Tyr 



Val Ser Lys lie 
200 

Glu Val Val Ala 
215 

Gly Val Gly Val 
230 

Glu Pro Val Lys 
245 

Asn Leu Pro Val 



7/ S3 

Arg Pro Thr Pro 
25 

Phe His Lys Ala 



Ala Val He Thr 
60 

Leu Asn Phe Lys 
75 

Gly Leu Asp Gin 
90 

Lys Ser Leu Lys 
105 

Asn Arg Asn Thr 



Asn Lys Leu Arg 
140 

Leu Gin Lys Gin 
155 

Asn Ser Asn Leu 
170 

Val Glu Ser Ser 
185 

Gly Gin Leu Thr 



Thr Val Thr Lys 
220 

Ser Ser Thr Met 
235 

Phe Glu Asn Thr 
250 

Glu Asn Glu Lys 
265 



Gin Pro He Thr 
30 

Ser Glu Leu Asp 
45 

Arg Asn Val Thr 



Ser Leu Gly Asn 
80 

Ser Arg Gly Gly 
95 

Ser Glu He Arg 
110 

Leu Gly Gin Pro 
125 

Leu Leu Thr He 



He Val Asp Val 
160 

Tyr Phe His Gin 
175 

Asn Phe Lys Thr 
190 

Phe Gin Lys Tyr 
205 

Pro Asn Ala Phe 



Val Lys Asp Asn 
240 

He Ala Gin Thr 
255 

Thr Glu Asp Tyr 
270 
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Thr Gly Tyr His Thr Ala Phe He Ala Phe Gly Ser Asn Thr Gly Asn 
275 280 285 

Gin Val Glu Asn He Thr Asn Ser Phe Glu Leu Leu Gin Lys Tyr Gly 
290 295 300 

He Thr He Glu Ala Thr Ser Ser Leu Tyr He Ser Lys Pro Met Tyr 
305 310 315 320 

Tyr Leu Asp Gin Pro Asp Phe Phe Asn Gly Val He Lys Val Asn Phe 
325 330 335 

Gin Asn He Ser Pro Phe Gin Leu Leu Lys He Leu Lys Asp He Glu 
340 345 350 

Tyr Lys His Leu Glu Arg Lys Lys Asp Phe Asp Asn Gly Pro Arg Ser 
355 360 365 

He Asp Leu Asp He He Leu Tyr Asp Asp Leu Gin Leu Asn Thr Glu 
370 375 380 

Asn Leu He He Pro His Lys Ser Met Leu Glu Arg Thr Phe Val Leu 
385 390 395 400 

Gin Pro Leu Cys Glu Val Leu Pro Pro Asp Tyr He His Pro He Ser 
405 410 415 

Ala Glu Ser Leu His Ser His Leu Gin Gin Leu He Asn Asp Lys Pro 
420 425 430 

Gin Glu Thr Val Gin Glu Ser Ser Asp Leu Leu Gin Phe He Pro Val 
435 440 445 

Ser Arg Leu Pro Val Lys Asp Asn He Leu Lys Phe Asp Gin He Asn 
450 455 460 

His Lys Ser Pro Thr Leu He Met Gly He Leu Asn Met Thr Pro Asp 
465 470 475 480 

Ser Phe Ser Asp Gly Gly Lys His Phe Gly Lys Glu Leu Asp Asn Thr 
485 490 495 

Val Lys Gin Ala Glu Lys Leu Val Ser Glu Gly Ala Thr He He Asp 
500 505 SIO 

He Gly Gly Val Ser Thr Arg Pro Gly Ser Val Glu Pro Thr Glu Glu 
515 520 525 
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3/82 

Glu Glu Leu Glu Arg Val lie Pro Leu lie Lys Ala lie Arg Gin Ser 
530 535 540 

Leu Asn Pro Asp Leu Leu Lys Val Leu He Ser Val Asp Thr Tyr Arg 
545 550 555 560 

Arg Asn Val Ala Glu Gin Ser Leu Leu Val Gly Ala Asp lie He Asn 
565 570 575 

Asp He Ser Met Gly Lys Tyr Asp Glu Lys He Phe Asp Val Val Ala 
580 585 590 

Lys Tyr Gly Cys Pro Tyr He Met Asn His Thr Arg Gly Ser Pro Lys 
595 600 605 

Thr Met Ser Lys Leu Thr Asn Tyr Glu Ser Asn Thr Asn Asp Asp He 
610 615 620 

He Glu Tyr He He Asp Pro Lys Leu Gly His Gin Glu Leu Asp Leu 
625 630 635 640 

Ser Pro Glu He Lys Asn Leu Leu Asn Gly He Ser Arg Glu Leu Ser 
645 650 655 

Leu Gin Met Phe Lys Ala Met Ala Lys Gly Val Lys Lys Trp Gin He 
660 665 670 

He Leu Asp Pro Gly He Gly Phe Ala Lys Asn Leu Asn Gin Asn Leu 
675 680 685 

Ala Val He Arg Asn Ala Ser Phe Phe Lys Lys Tyr Ser He Gin He 
690 695 700 

Asn Glu Arg Val Asp Asp Val Thr He Lys His Lys Tyr Leu Ser Phe 
705 710 715 720 

Asn Gly Ala Cys Val Leu Val Gly Thr Ser Arg Lys Lys Phe Leu Gly 
725 730 735 

Thr Leu Thr Gly Asn Glu Val Pro Leu Asp Arg Val Phe Gly Thr Gly 
740 745 750 

Ala Thr Val Ser Ala Cys He Glu Gin Asn Thr Asp He Val Arg Val 
755 760 765 



His Asp Val Lys Glu Met Lys Asp Val Val Cys He Ser Asp Ala He 
770 775 780 
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\o/22 

Tyr Lys Asn Val 
785 



wo 00/15838 ^8P^ 

SEQUENCE LISTING . 
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<110> Hoechst Marion Roussel 



<120> ESSENTIAL GENES FROM C. ALBICANS AND A METHOD FOR 
SCRENING ANTIMYCOTIC SUBSTANCES USING SAID GENES 



<130> SEQID03 



<140> 
<141> 



<160> 1 



<170> Patentin Ver. 2.1 



<210> 1 

<211> 647 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : probe 



<400> 1 

agtattcaat tgggtattcc cagtaataaa aagaaagatc gatcatcaat tatggtgctt 60 
aaaaaaatgt gggattctca attacaatca ttatttaaac atgttgacgg tgcatcaaaa 120 
tttgtgcaac cattacccaa tagacacatt gtcgcggaaa gtggacgatg gtttgaagtt 180 
aatgtgggga attggaaacc aagttatcca actcatttat ttatatttaa tgatttaatt 240 
ttaattgccg ttaaaaaatc atcatctagt agtcaggaac ctactacagg gggaagtaat 300 
ggtggttcaa aatcgagatt acaagcggtt caatgttggc cctcaactca agtatcatta 360 
caacaaatca aatcaccgaa aaaagatgac gataagatgt attttatcaa tcttaaatcc 420 
aaatctttaa gttatgtata cctgacggat cgttatgatc attttgtgaa agttacggaa 480 
gcatttaata aaggtagaaa tgaaatgatt caaagtgaaa gattattaga ttcaagactt 540 
tcatctcctt caaataataa tggagattct aaagaagaga aacgacaatt acgggaatca 600 
ttaagaaact caggcaatta taaagaagga gttactgatg atgccgg 647 
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SEQUENCE LISTING 
<110> Hoechst Marion Roussel 

<12 0> ESSENTIAL GENES FROM C. ALBICANS AND A METHOD FOR 
SCRENING ANTIMYCOTIC SUBSTANCES USING SAID GENES 

<130> SEQID04 

<140> 
<141> 

<160> 2 

<170> Patentin Ver. 2,1 

<210> 1 
<211> 2373 
<212> DNA 

<213> Candida albicans 

<220> 
<221> CDS 
<222> (1) . . (2373) 

<220> 

<221> gene 
<222> (1) . . (2373) 
<223> Gene CaBR102 

<400> 1 

atg gat aat ctt gat 
Met Asp Asn Leu Asp 
1 5 

aac agg aaa age agg 
Asn Arg Lys Ser Arg 
20 

aat aat cct tat get 
Asn Asn Pro Tyr Ala 
35 

eat aac act ggt agt 
His Asn Thr Gly Ser 
50 



cce aat tct 
Pro Asn Ser 



get gta tgg 
Ala Val Trp 



aat tta age 
Asn Leu Ser 
40 

tct tat gtt 
Ser Tyr Val 
55 



agt tta caa 
Ser Leu Gin 
10 

cag aat aac 
Gin Asn Asn 
25 

act ggt gaa 
Thr Gly Glu 



tct cca tat 
Ser Pro Tyr 



gta gag aaa 
Val Glu Lys 



aac act tct 
Asn Thr Ser 
30 

aaa agt agg 
Lys Ser Arg 
45 

ggc ggc ggt 
Gly Gly Gly 
60 



tta ega 48 
Leu Arg 
15 

act cat 96 
Thr His 



agt cge 144 
Ser Arg 



aat gga 192 
Asn Gly 



gag gag aat get tat" act ggg aat aac aac aaa tea aat act agt ggt 



240 
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^^IS3> 

Glu Glu Asn Ala Tyr Thr Gly Asn Asn Asn Lys Ser Asn Thr Ser Gly 
65 70 75 80 

aat tta tta caa gtt cct gga gca gga gga gga gga gat ttg aat tct 288 
Asn Leu Leu Gin Val Pro Gly Ala Gly Gly Gly Gly Asp Leu Asn Ser 
85 90 95 

aat aag aaa caa agt cga aga atg agt att cat gta tea get cgt caa 336 
Asn Lys Lys Gin Ser Arg Arg Met Ser He His Val Ser Ala Arg Gin 
100 105 110 

cat gga aga tea ttt tea caa act ggt cea att gat atg gca aat tta 384 
His Gly Arg Ser Phe Ser Gin Thr Gly Pro He Asp Met Ala Asn Leu 
115 120 125 

ccg gca tta cct aaa ata ggt ggt gtt act act agt ggt gtt ggc ggt 432 
Pro Ala Leu Pro Lys He Gly Gly Val Thr Thr Ser Gly Val Gly Gly 
130 135 140 

get ggt ggt gat gtt atg aca agg act ggg gga ttg acg ata gaa caa 480 
Ala Gly Gly Asp Val Met Thr Arg Thr Gly Gly Leu Thr He Glu Gin 
145 150 155 160 

aaa ata ttc aaa gaa tta agt caa gga tea gca get gaa gtt gat gat 528 
Lys He Phe Lys Glu Leu Ser Gin Gly Ser Ala Ala Glu Val Asp Asp 
165 170 175 

tat tac aag aca tta ttg aaa cag aaa aat tta ate act cgt gae att 576 
Tyr Tyr Lys Thr Leu Leu Lys Gin Lys Asn Leu He Thr Arg Asp He 
180 185 190 

aag gat aat att aat cag aat caa aaa aat att tta caa tta aca aaa 624 
Lys Asp Asn He Asn Gin Asn Gin Lys Asn He Leu Gin Leu Thr Lys 
195 200 205 

gac ttg aaa gag ace caa gaa gaa ttg att gaa ttg aga gga acc act 672 
Asp Leu Lys Glu Thr Gin Glu Glu Leu He Glu Leu Arg Gly Thr Thr 
210 215 220 

aaa gaa tta tat gaa gtt tta ggt tat ttc aaa gaa tea get caa cgt 720 
Lys Glu Leu Tyr Glu Val Leu Gly Tyr Phe Lys Glu Ser Ala Gin Arg 
225 230 235 240 

aga tta gaa ttg gaa ttt gaa cca gaa aca caa aaa gaa ctt cat ctg 768 
Arg Leu Glu Leu Glu Phe Glu Pro Glu Thr Gin Lys Glu Leu His Leu 
245 250 255 



cct caa aaa agt aat caa ttg ggt att cct agt aat aaa aag aaa gat 



816 
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Pro Gin Lys Ser Asn Gin Leu Gly lie Pro Ser Asn Lys Lys Lys Asp 
260 265 270 

cga tea tea att atg gtg ctt aaa aaa atg tgg gat tct caa tta caa 864 

Arg Ser Ser He Met Val Leu Lys Lys Met Trp Asp Ser Gin Leu Gin 

275 280 285 

tea tta ttt aaa cat gtt gac ggt gca tea aaa ttt gtc caa cea tta 912 

Ser Leu Phe Lys His Val Asp Gly Ala Ser Lys Phe Val Gin Pro Leu 

290 295 300 

ccc aat aga cac att gtc gcg gaa agt gga cga tgg ttt gaa gtt aat 960 

Pro Asn Arg His He Val Ala Glu Ser Gly Arg Trp Phe Glu Val Asn 
305 310 315 320 

gtg ggg aat tgg aaa cea agt tat cca act cat tta ttt ata ttt aat 1008 

Val Gly Asn Trp Lys Pro Ser Tyr Pro Thr His Leu Phe He Phe Asn 
325 330 335 

gat tta att tta att act gtt aaa aaa tea tea tct agt agt cag gaa 1056 

Asp Leu He Leu He Thr Val Lys Lys Ser Ser Ser Ser Ser Gin Glu 
340 345 350 

cct act aca ggg gga agt aat ggt ggt tea aaa teg aga tta caa gcg 1104 

Pro Thr Thr Gly Gly Ser Asn Gly Gly Ser Lys Ser Arg Leu Gin Ala 

355 360 365 

gtt caa tgt tgg ccc tta act caa gta tea tta caa caa ate aaa tea 1152 

Val Gin Cys Trp Pro Leu Thr Gin Val Ser Leu Gin Gin He Lys Ser 

370 375 380 

ecg aaa aaa gat gac gat aag atg tat ttt ate aat ctt aaa tec aaa 1200 

Pro Lys Lys Asp Asp Asp Lys Met Tyr Phe He Asn Leu Lys Ser Lys 
385 390 395 400 

tct tta agt tat gta tac ctg aeg gat egt tat gat eat ttt gtg aaa 1248 

Ser Leu Ser Tyr Val Tyr Leu Thr Asp Arg Tyr Asp His Phe Val Lys 
405 410 415 

gtt acg gaa gca ttt aat aaa ggt aga aat gaa atg att caa agt gaa 1296 

Val Thr Glu Ala Phe Asn Lys Gly Arg Asn Glu Met He Gin Ser Glu 
420 425 430 

aga tta tta gat tea aga ctt tea tct cct tea aat aat aat gga gat 1344 

Arg Leu Leu Asp Ser Arg Leu Ser Ser Pro Ser Asn Asn Asn Gly Asp 

435 440 445 



tct aaa gaa gag_ aaa cga caa tta egg gaa tea tta aga aac tea ggc 



1392 
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Ser Lys Glu Glu Lys Arg Gin Leu Arg Glu Ser Leu Arg Asn Ser Gly 
450 455 460 



aat tat aaa gaa gga gtt act gat gat gcc ggt gga get gca act ggt 1440 
Asn Tyr Lys Glu Gly Val Thr Asp Asp Ala Gly Gly Ala Ala Thr Gly 
465 470 475 480 



ggt ggt agg aaa agt gcc ggt act cot aat aga aat agt act gat tac 1488 
Gly Gly Arg Lys Ser Ala Gly Thr Pro Asn Arg Asn Ser Thr Asp Tyr 
485 490 495 



gtt tta cat gat ata tct get cga gta cat tea cgt aat cga tea caa 1536 
Val Leu His Asp lie Ser Ala Arg Val His Ser Arg Asn Arg Ser Gin 
500 505 510 



gat tta ggg aat aat tte aaa tta get aat aat ggg aaa tea caa ttt 1584 
Asp Leu Gly Asn Asn Phe Lys Leu Ala Asn Asn Gly Lys Ser Gin Phe 
515 520 525 



tte aat gaa ate aaa act tta gaa gat cga tta gat gat gtt gac gtt 1632 
Phe Asn Glu lie Lys Thr Leu Glu Asp Arg Leu Asp Asp Val Asp Val 
530 535 540 



gaa ata teg cat aat caa tat get gaa 
Glu lie Ser His Asn Gin Tyr Ala Glu 
545 550 

att gaa tct aaa tta cgt aat att gaa 
lie Glu Ser Lys Leu Arg Asn lie Glu 
565 

aat gga ggt aaa aat gtc aat att get 
Asn Gly Gly Lys Asn Val Asn lie Ala 
580 585 



gcc gtg gaa tta ata tea ata 1680 

Ala Val Glu Leu He Ser He 
555 560 

aat gca tta act aat caa cgt 1728 

Asn Ala Leu Thr Asn Gin Arg 

570 575 

gat gaa tta tta ctt tta gat 1776 

Asp Glu Leu Leu Leu Leu Asp 
590 



gta tea aaa ttg aaa att aaa aat egg aaa gaa aat gta tct aat gga 1824 
Val Ser Lys Leu Lys He Lys Asn Arg Lys Glu Asn Val Ser Asn Gly 
595 600 605 



tta ata ttt gat tta caa cat aat ata get aaa ctt aaa caa gat gat 1872 
Leu He Phe Asp Leu Gin His Asn He Ala Lys Leu Lys Gin Asp Asp 
610 615 620 

att gat aat att ttg aeg tta ttt gat aat tta gag caa tta gat cga 1920 
He Asp Asn He Leu Thr Leu Phe Asp Asn Leu Glu Gin Leu Asp Arg 
625 630 635 640 



ggg gtt caa gga^ tat ttg gat tea atg tea get tat tta tea act aca 



1968 
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Gly Val Gin Gly Tyr Leu Asp Ser Met Ser Ala Tyr Leu Ser Thr Thr 

645 650 655 

gta tea aaa tta att gtt ggt tta caa gga tea acg aaa ate gat gtt 2016 

Val Ser Lys Leu lie Val Gly Leu Gin Gly Ser Thr Lys lie Asp Val 

660 665 670 

gtt aat tat ctt tee aat tta atg gtt att aat gta teg att gtg aaa 2064 

Val Asn Tyr Leu Ser Asn Leu Met Val lie Asn Val Ser lie Val Lys 

675 680 685 

cgt aca att caa act tat gaa caa ata att get eea att tta aaa cgt 2112 

Arg Thr lie Gin Thr Tyr Glu Gin lie lie Ala Pro lie Leu Lys Arg 

690 695 700 

cat ggt gat gtt gat tea agt gga ttg att aat tgg tgt att gat gaa 2160 

His Gly Asp Val Asp Ser Ser Gly Leu lie Asn Trp Cys lie Asp Glu 

705 710 715 720 

ttt act aaa ctt tgt aaa caa att aaa aaa cat ttg tat gga aca ttg 2208 

Phe Thr Lys Leu Cys Lys Gin lie Lys Lys His Leu Tyr Gly Thr Leu 

725 730 735 

ttg ata tct tct ggg att aat atg gaa act gat gaa eea att tat aaa 2256 

Leu lie Ser Ser Gly lie Asn Met Glu Thr Asp Glu Pro lie Tyr Lys 

740 745 750 

gtt aaa gaa aga aaa tta tat gat aat ttc ttg aag att atg caa cca 2304 

Val Lys Glu Arg Lys Leu Tyr Asp Asn Phe Leu Lys He Met Gin Pro 

755 760 765 

caa ttg gaa gaa tta aaa ctg gtg gga tta aat gtt gat tat ata ttt 2352 

Gin Leu Glu Glu Leu Lys Leu Val Gly Leu Asn Val Asp Tyr lie Phe 

770 775 780 



gag tct ata tta aat ctt gaa 
Glu Ser He Leu Asn Leu Glu 
785 790 



2373 



<210> 2 
<211> 791 
<212> PRT 

<213> Candida albicans 
<400> 2 

Met Asp Asn Leu Asp Pro Asn Ser Ser Leu Gin Val Glu Lys Leu Arg 
15 10 15 



m 9 
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Asn Arg Lys Ser Arg Ala Val Trp Gln'Asn Asn Asn Thr Ser Thr His 
20 25 30 



Asn Asn Pro Tyr Ala 
35 

His Asn Thr Gly Ser 
50 

Glu Glu Asn Ala Tyr 
65 

Asn Leu Leu Gin Val 
85 

Asn Lys Lys Gin Ser 
100 

His Gly Arg Ser Phe 
115 

Pro Ala Leu Pro Lys 
130 

Ala Gly Gly Asp Val 
145 



Asn Leu Ser Thr Gly Glu 
40 

Ser Tyr Val Ser Pro Tyr 
55 

Thr Gly Asn Asn Asn Lys 
70 75 

Pro Gly Ala Gly Gly Gly 
90 

Arg Arg Met Ser lie His 
105 

Ser Gin Thr Gly Pro lie 
120 

lie Gly Gly Val Thr Thr 
135 

Met Thr Arg Thr Gly Gly 
150 155 



Lys Ser Arg Ser Arg 
45 

Gly Gly Gly Asn Gly 
60 

Ser Asn Thr Ser Gly 
80 

Gly Asp Leu Asn Ser 
95 

Val Ser Ala Arg Gin 
110 

Asp Met Ala Asn Leu 
125 

Ser Gly Val Gly Gly 
140 

Leu Thr lie Glu Gin 
160 



Lys lie Phe Lys 



Tyr Tyr Lys Thr 
180 

Lys Asp Asn lie 
195 

Asp Leu Lys Glu 
210 



Glu Leu Ser Gin 
165 

Leu Leu Lys Gin 



Asn Gin Asn Gin 
200 

Thr Gin Glu Glu 
215 



Gly Ser Ala Ala 
170 

Lys Asn Leu lie 
185 

Lys Asn lie Leu 



Leu lie Glu Leu 
220 



Glu Val Asp Asp 
175 

Thr Arg Asp lie 
190 

Gin Leu Thr Lys 
205 

Arg Gly Thr Thr 



Lys Glu Leu Tyr Glu Val Leu Gly Tyr Phe Lys Glu Ser Ala Gin Arg 

225 230 235 240 

Arg Leu Glu Leu Glu Phe Glu Pro Glu Thr Gin Lys Glu Leu His Leu 

245 250 255 



Pro Gin Lys Ser Asn Gin Leu Gly lie Pro Ser Asn Lys Lys Lys Asp 
260, 265 270 
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Arg Ser Ser lie Met Val Leu Lys Lys Met Trp Asp Ser Gin Leu Gin 
275 280 285 

Ser Leu Phe Lys His Val Asp Gly Ala Ser Lys Phe Val Gin Pro Leu 
290 295 300 

Pro Asn Arg His He Val Ala Glu Ser Gly Arg Trp Phe Glu Val Asn 
305 310 315 320 

Val Gly Asn Trp Lys Pro Ser Tyr Pro Thr His Leu Phe He Phe Asn 
325 330 335 

Asp Leu He Leu He Thr Val Lys Lys Ser Ser Ser Ser Ser Gin Glu 
340 345 350 

Pro Thr Thr Gly Gly Ser Asn Gly Gly Ser Lys Ser Arg Leu Gin Ala 
355 360 365 

Val Gin Cys Trp Pro Leu Thr Gin Val Ser Leu Gin Gin He Lys Ser 
370 375 380 

Pro Lys Lys Asp Asp Asp Lys Met Tyr Phe He Asn Leu Lys Ser Lys 
385 390 395 400 

Ser Leu Ser Tyr Val Tyr Leu Thr Asp Arg Tyr Asp His Phe Val Lys 
405 410 415 

Val Thr Glu Ala Phe Asn Lys Gly Arg Asn Glu Met He Gin Ser Glu 
420 425 430 

Arg Leu Leu Asp Ser Arg Leu Ser Ser Pro Ser Asn Asn Asn Gly Asp 
435 440 445 

Ser Lys Glu Glu Lys Arg Gin Leu Arg Glu Ser Leu Arg Asn Ser Gly 
450 455 460 

Asn Tyr Lys Glu Gly Val Thr Asp Asp Ala Gly Gly Ala Ala Thr Gly 
465 470 475 480 

Gly Gly Arg Lys Ser Ala Gly Thr Pro Asn Arg Asn Ser Thr Asp Tyr 
485 490 495 

Val Leu His Asp He Ser Ala Arg Val His Ser Arg Asn Arg Ser Gin 
500 505 510 



Asp Leu Gly Asn Asn Phe Lys Leu Ala Asn Asn Gly Lys Ser Gin Phe 
515 , 520 525 
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wss 

Phe Asn Glu lie Lys Thr Leu Glu Asp Arg Leu Asp Asp Val Asp Val 
530 535 540 

Glu He Ser His Asn Gin Tyr Ala Glu Ala Val Glu Leu He Ser He 
545 550 555 560 

He Glu Ser Lys Leu Arg Asn He Glu Asn Ala Leu Thr Asn Gin Arg 
565 570 575 

Asn Gly Gly Lys Asn Val Asn "He Ala Asp Glu Leu Leu Leu Leu Asp 
580 585 590 

Val Ser Lys Leu Lys He Lys Asn Arg Lys Glu Asn Val Ser Asn Gly 
595 600 605 

Leu He Phe Asp Leu Gin His Asn He Ala Lys Leu Lys Gin Asp Asp 
610 615 620 

He Asp Asn He Leu Thr Leu Phe Asp Asn Leu Glu Gin Leu Asp Arg 
625 630 635 640 

Gly Val Gin Gly Tyr Leu Asp Ser Met Ser Ala Tyr Leu Ser Thr Thr 
645 650 655 

Val Ser Lys Leu He Val Gly Leu Gin Gly Ser Thr Lys He Asp Val 
660 665 670 

Val Asn Tyr Leu Ser Asn Leu Met Val He Asn Val Ser He Val Lys 
675 680 685 

Arg Thr He Gin Thr Tyr Glu Gin He He Ala Pro He Leu Lys Arg 
690 695 700 

His Gly Asp Val Asp Ser Ser Gly Leu He Asn Trp Cys He Asp Glu 
705 710 715 720 

Phe Thr Lys Leu Cys Lys Gin He Lys Lys His Leu Tyr Gly Thr Leu 
725 730 735 

Leu He Ser Ser Gly He Asn Met Glu Thr Asp Glu Pro He Tyr Lys 
740 745 750 

Val Lys Glu Arg Lys Leu Tyr Asp Asn Phe Leu Lys He Met Gin Pro 
755 760 765 



Gin Leu Glu Glu Leu Lys Leu Val Gly Leu Asn Val Asp Tyr He Phe 
770 . 775 780 
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2.0/ 23 

Glu Ser lie Leu Asn Leu Glu 
785 790 
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SEQUENCE LISTING 
<110> Hoechst Marion Roussel 

<12 0> ESSENTIAL GENES FROM C. ALBICANS AND A METHOD FOR 
SCRENING ANTIMYCOTIC SUBSTANCES USING SAID GENES 

<130> SEQID05 

<140> 
<141> 

<160> 1 

<170> PatentIn Ver . 2.1 

<210> 1 
<211> 343 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : probe 
<400> 1 

ctgcagtaaa ccctccagat ataacagact ctttatgtcc agtgatttcg ccaacaaatc 60 
ttggtggttg ggtgtgtgtg gtccataagt atgccgtgtt gtcaccaccc ccagtcaata 120 
ccattggcaa tttaggatgt gaaaaaatag taaatatact atcggtatgt ttatcaaaat 180 
aagtccatga attgttggac atgtcaattt ctaaagtctc atgctcatca tctaattcca 240 
tctcctcatc ttcttcatcg ggtggcgctt gatcatcatc tgcaacttcc tcagccactt 300 
cattaacatt gatatattct tcttgagtat cgtctacgac gtc 343 



wo 00/15838 
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SEQUENCE LISTING 
<110> Hoechst Marion Roussel 

<120> ESSENTIAL GENES FROM C. ALBICANS AND A METHOD FOR 
SCRENING ANTIMYCOTIC SUBSTANCES USING SAID GENES 

<130> SEQID06 

<140> 
<141> 

<160> 2 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 1248 
<212> DNA 

<213> Candida albicans 

<22 0> 
<221> CDS 
<222> (1) . . (1245) 

<220> 

<221> gene 
<222> (!) . . (1245) 
<223> gene CaIR012 

<400> 1 

atg tea cac caa caa 
Met Ser His Gin Gin 
1 5 

ate aat gtt aat gaa 
lie Asn Val Asn Glu 
20 

cca ccc gat gaa gaa 
Pro Pro Asp Glu Glu 
35 

act tta gaa att gac 
Thr Leu Glu lie Asp 
50 

cat ace gat agt. ata 



gaa gac gtc 
Glu Asp Val 



gtg get gag 
Val Ala Glu 



gat gag gag 
Asp Glu Glu 
40 

atg tec aac 
Met Ser Asn 
55 

ttt act att 



gta gac gat 
Val Asp Asp 
10 

gaa gtt gca 
Glu Val Ala 
25 

atg gaa tta 
Met Glu Leu 



aat tea tgg 
Asn Ser Trp 



ttt tea cat 



act caa gaa 
Thr Gin Glu 



gat gat gat 
Asp Asp Asp 
30 

gat gat gag 
Asp Asp Glu 
45 

act tat ttt 
Thr Tyr Phe 
60 

cet aaa ttg 



gaa tat 48 
Glu Tyr 
15 

caa geg 96 
Gin Ala 



cat gag 144 
His Glu 



gat aaa 192 
Asp Lys 

cca atg 240 
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His Thr Asp Ser lie Phe Thr lie Phe Ser His Pro Lys Leu Pro Met 

65 70 75 80 

gta ttg act ggg ggt ggt gac aac acg gca tac tta tgg acc aca cac 288 

Val Leu Thr Gly Gly Gly Asp Asn Thr Ala Tyr Leu Trp Thr Thr His 
85 90 95 

acc caa cca cca aga ttt gtc ggc gaa ate act gga cat aaa gag tct 336 

Thr Gin Pro Pro Arg Phe Val Gly Glu lie Thr Gly His Lys Glu Ser 
100 105 110 

gtt ata tct gga ggg ttt act gca gac ggc aag ttt gtt gtt act gca 384 

Val He Ser Gly Gly Phe Thr Ala Asp Gly Lys Phe Val Val Thr Ala 
115 120 125 

gac atg aat gga tta att caa gtt ttc aaa gcc aca aaa gga ggt gaa 432 

Asp Met Asn Gly Leu He Gin Val Phe Lys Ala Thr Lys Gly Gly Glu 

130 135 140 

cag tgg gtg aaa ttt ggt gaa ttg gac gaa gtt gaa gaa gtg ttg ttt 480 

Gin Trp Val Lys Phe Gly Glu Leu Asp Glu Val Glu Glu Val Leu Phe 

145 150 155 160 

gtt act gtg cat cca aca tta cca ttc ttt gcc ttt ggt get acc gat 528 

Val Thr Val His Pro Thr Leu Pro Phe Phe Ala Phe Gly Ala Thr Asp 
165 170 175 

gga tct ata tgg gtc tac caa ata gac gaa tec agt aaa ctg eta gtg 576 

Gly Ser He Trp Val Tyr Gin He Asp Glu Ser Ser Lys Leu Leu Val 
180 185 190 

caa att atg tct ggg ttc tea cac aca tta gaa tgt aat ggt get gta 624 

Gin He Met Ser Gly Phe Ser His Thr Leu Glu Cys Asn Gly Ala Val 
195 200 205 

ttt ata caa gga aaa gat gaa aat gat ttg aca ttg gtc tct ata agt 672 

Phe He Gin Gly Lys Asp Glu Asn Asp Leu Thr Leu Val Ser He Ser 

210 215 220 

gaa gat ggt act gtg gtg aac tgg aac tgt ttt aca gga caa gtg aat 720 

Glu Asp Gly Thr Val Val Asn Trp Asn Cys Phe Thr Gly Gin Val Asn 

225 230 235 240 

tat aaa ttg caa cct cat gat gac ttt aaa gga gtt gaa agt ccg tgg 768 

Tyr Lys Leu Gin Pro His Asp Asp Phe Lys Gly Val Glu Ser Pro Trp 
245 250 255 



gtc acg gtc aaa gta cat ggt aat ctt gtg gcc att ggt ggc aga gat 



816 
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Val Thr Val Lys Val His Gly Asn Leu Val Ala lie Gly Gly Arg Asp 
260 265 270 

ggc cag eta tea att gtg aac aat gac act ggt aaa ate gtt cat act 864 

Gly Gin Leu Ser lie Val Asn Asn Asp Thr Gly Lys lie Val His Thr 
275 280 285 

ctt aaa aca ttg gat aat gtc gac gae att gca gaa etc tea att gag 912 

Leu Lys Thr Leu Asp Asn Val Asp Asp lie Ala Glu Leu Ser He Glu 
290 295 300 

gca ttg agt tgg tgt gaa age aaa aat att aac etc ttg gea gtg ggt 960 

Ala Leu Ser Trp Cys Glu Ser Lys Asn He Asn Leu Leu Ala Val Gly 
305 310 315 320 

ttg gtt tet ggt gac gtt tta tta ttt gat act cag eaa tgg aga ttg 1008 

Leu Val Ser Gly Asp Val Leu Leu Phe Asp Thr Gin Gin Trp Arg Leu 

325 330 335 

aga aag aae ttg aaa gtt gac gat gee ate ace aaa tta caa ttt gtt 1056 

Arg Lys Asn Leu Lys Val Asp Asp Ala He Thr Lys Leu Gin Phe Val 
340 345 350 

ggc gaa acc cec att ttg gtg gga agt agt atg gat ggt aaa att tac 1104 

Gly Glu Thr Pro He Leu Val Gly Ser Ser Met Asp Gly Lys He Tyr 
355 360 365 

aaa tgg gac get aga act ggt gaa gag ttg ttt get ggt gtg gga cae 1152 

Lys Trp Asp Ala Arg Thr Gly Glu Glu Leu Phe Ala Gly Val Gly His 
370 375 380 

aac atg gga gta ttg gae ttt get att tta gat gga ggt aaa aag ttg 1200 

Asn Met Gly Val Leu Asp Phe Ala He Leu Asp Gly Gly Lys Lys Leu 
385 390 395 400 

gtt act get ggt gat gaa ggt gtt tea ttg gtc ttt gta cat gaa tag 1248 

Val Thr Ala Gly Asp Glu Gly Val Ser Leu Val Phe Val His Glu 

405 410 415 



<210> 2 
<211> 415 
<212> PRT 

<213> Candida albicans 



<400> 2 

Met Ser His Gin Gin Glu Asp Val Val Asp Asp Thr Gin Glu Glu Tyr 
1 5 10 15 
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lie Asn Val Asn Glu Val Ala Glu Glu Val Ala Asp Asp Asp Gin Ala 
20 25 30 

Pro Pro Asp Glu Glu Asp Glu Glu Met Glu Leu Asp Asp Glu His Glu 
35 40 45 

Thr Leu Glu lie Asp Met Ser Asn Asn Ser Trp Thr Tyr Phe Asp Lys 
50 55 60 

His Thr Asp Ser lie Phe Thr lie Phe Ser His Pro Lys Leu Pro Met 
65 70 75 80 

Val Leu Thr Gly Gly Gly Asp Asn Thr Ala Tyr Leu Trp Thr Thr His 
85 90 95 

Thr Gin Pro Pro Arg Phe Val Gly Glu lie Thr Gly His Lys Glu Ser 
100 105 110 

Val lie Ser Gly Gly Phe Thr Ala Asp Gly Lys Phe Val Val Thr Ala 
115 120 125 

Asp Met Asn Gly Leu lie Gin Val Phe Lys Ala Thr Lys Gly Gly Glu 
130 135 140 

Gin Trp Val Lys Phe Gly Glu Leu Asp Glu Val Glu Glu Val Leu Phe 
145 150 155 160 

Val Thr Val His Pro Thr Leu Pro Phe Phe Ala Phe Gly Ala Thr Asp 
165 170 175 

Gly Ser lie Trp Val Tyr Gin lie Asp Glu Ser Ser Lys Leu Leu Val 
180 185 190 

Gin lie Met Ser Gly Phe Ser His Thr Leu Glu Cys Asn Gly Ala Val 
195 200 205 

Phe lie Gin Gly Lys Asp Glu Asn Asp Leu Thr Leu Val Ser lie Ser 
210 215 220 

Glu Asp Gly Thr Val Val Asn Trp Asn Cys Phe Thr Gly Gin Val Asn 
225 230 235 240 

Tyr Lys Leu Gin Pro His Asp Asp Phe Lys Gly Val Glu Ser Pro Trp 
245 250 255 



Val Thr Val Lys Val His Gly Asn Leu Val Ala lie Gly Gly Arg Asp 
260 265 270 



# 
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2.6/ 8B 

Gly Gin Leu Ser lie Val Asn Asn Asp Thr Gly Lys lie Val His Thr 
275 280 285 

Leu Lys Thr Leu Asp Asn Val Asp Asp lie Ala Glu Leu Ser lie Glu 
290 295 300 

Ala Leu Ser Trp Cys Glu Ser Lys Asn lie Asn Leu Leu Ala Val Gly 
305 310 315 320 

Leu Val Ser Gly Asp Val Leu Leu Phe Asp Thr Gin Gin Trp Arg Leu 
325 330 335 

Arg Lys Asn Leu Lys Val Asp Asp Ala lie Thr Lys Leu Gin Phe Val 
340 345 350 

Gly Glu Thr Pro lie Leu Val Gly Ser Ser Met Asp Gly Lys lie Tyr 
355 360 365 

Lys Trp Asp Ala Arg Thr Gly Glu Glu Leu Phe Ala Gly Val Gly His 
370 375 380 

Asn Met Gly Val Leu Asp Phe Ala lie Leu Asp Gly Gly Lys Lys Leu 
385 390 395 400 



Val Thr Ala Gly Asp Glu Gly Val Ser Leu Val Phe Val His Glu 
405 410 415 
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SEQUENCE LISTING 
<110> Hoechst Marion Roussel 

<12 0> ESSENTIAL GENES FROM C. ALBICANS AND A METHOD FOR 
SCRENING ANTIMYCOTIC SUBSTANCES USING SAID GENES 

<130> SEQID07 

<140> 
<141> 

<160> 2 

<170> PatentIn Ver . 2.1 

<210> 1 

<211> 5544 

<212> DNA 

<213> Candida albicans 

<220> 

<221> CDS 

<222> (1) . . (5541) 

<220> 

<221> gene 

<222> (1) . . (5541) 

<223> Gene CaJL03 9 

<400> 1 

atg agt ggc ata ttt aat tgg teg ctg gat gtg ttt gcc gat att tat 4 8 

Met Ser Gly lie Phe Asn Trp Ser Leu Asp Val Phe Ala Asp lie Tyr 

15 10 15 

aac acc etc aag ttt gag tec aat ata gat ttg gat aca ate gac ttc 96 
Asn Thr Leu Lys Phe Glu Ser Asn lie Asp Leu Asp Thr lie Asp Phe 
20 25 30 

acc age ate aag aat gat ctt gca aat gtt ttg att aca cea gtc cct 144 
Thr Ser lie Lys Asn Asp Leu Ala Asn Val Leu lie Thr Pro Val Pro 
35 40 45 

ctg gat caa tea cgt age aaa ctt gga gac gca tea aaa eca gtg gcg 192 
Leu Asp Gin Ser Arg Ser Lys Leu Gly Asp Ala Ser Lys Pro Val Ala 
50 55 60 

ttg ccc agt gga, gat gag gtg aaa ttg aat caa gca tea att gaa att 240 
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Leu Pro Ser Gly Asp Glu Val Lys Leu Asn Gin Ala Ser lie Glu lie 
65 70 75 80 



aac tat aat tec tta gtg gag ttt ata ctg aaa aat ate age gat gaa 

Asn Tyr Asn Ser Leu Val Glu Phe lie Leu Lys Asn lie Ser Asp Glu 

225 230 235 240 

gat gtt ttt gtt ate cat ttt tta cca tee act tta caa ttg ttc aag 

Asp Val Phe Val lie His Phe Leu Pro Ser Thr Leu Gin Leu Phe Lys 
245 250 255 



act gga gtt tta tea aat gaa ttg gat tta gat gaa eta aat aca gea 288 
Thr Gly Val Leu Ser Asn Glu Leu Asp Leu Asp Glu Leu Asn Thr Ala 
85 90 95 

gag ttg tta tat aac gca agt gac ttg age tac aag aag gga acg tee 336 
Glu Leu Leu Tyr Asn Ala Ser Asp Leu Ser Tyr Lys Lys Gly Thr Ser 
100 105 110 

att ggc gat agt get cga ttg get tat tat tta aga get cat tat ata 384 
lie Gly Asp Ser Ala Arg Leu Ala Tyr Tyr Leu Arg Ala His Tyr lie 
115 120 125 

eta aac att gtt gga tac tta gtt teg cat aaa cgt tta gat ate ate 432 
Leu Asn He Val Gly Tyr Leu Val Ser His Lys Arg Leu Asp He lie 
130 135 140 

act aac aac aac caa gtg ttg ttt gac aat att ttg aaa agt ttc age 480 
Thr Asn Asn Asn Gin Val Leu Phe Asp Asn He Leu Lys Ser Phe Ser 
145 150 155 160 

aag att tat act ttg agt ggt aaa tta aat gac atg att gac aag caa 52 8 
Lys He Tyr Thr Leu Ser Gly Lys Leu Asn Asp Met He Asp Lys Gin 
165 170 175 

aaa gtt acc ggc gac ate aac aat ett gea ttt ate aat tgt ate aat 576 
Lys Val Thr Gly Asp He Asn Asn Leu Ala Phe He Asn Cys He Asn 
180 185 190 

tat tec aga agt cag ttg ttt aat gea cac gag tta ttg gga caa gtt 624 
Tyr Ser Arg Ser Gin Leu Phe Asn Ala His Glu Leu Leu Gly Gin Val 
195 200 205 

gta ttt gga tta gcg gat aat tat tat gag agt tat ggc aca eta aac 672 
Val Phe Gly Leu Ala Asp Asn Tyr Tyr Glu Ser Tyr Gly Thr Leu Asn 
210 215 220 



720 



768 



aaa tta ctt caa. eta ggt gag gaa tct tta gtc gat cag ttt tac aag 



816 
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Lys Leu Leu Gin Leu Gly Glu Glu Ser Leu Val Asp Gin Phe Tyr Lys 
260 265 270 

act ata acc tct tec ata eta aaa gat tat gaa gcc aac aat ttt tec 864 
Thr He Thr Ser Ser He Leu Lys Asp Tyr Glu Ala Asn Asn Phe Ser 
275 280 285 

aaa agt gaa gat att gac ttg tea aaa tea aaa ttg tct gge ttt gaa 912 
Lys Ser Glu Asp He Asp Leu Ser Lys Ser Lys Leu Ser Gly Phe Glu 
290 295 300 

ata gtc aca age ttt att ttt eta act gag ttt att eca tgg tgc aag 
He Val Thr Ser Phe He Phe Leu Thr Glu Phe He Pro Trp Cys Lys 
305 310 315 320 

cag ctg tea agt aga acc gcg aaa tac gat ttc aaa gat gat ata tta 
Gin Leu Ser Ser Arg Thr Ala Lys Tyr Asp Phe Lys Asp Asp He Leu 
325 330 335 

aag tat atg gaa ttc ttg ata agt tat gga gtt atg gaa cga tta tta 
Lys Tyr Met Glu Phe Leu He Ser Tyr Gly Val Met Glu Arg Leu Leu 
340 345 350 

tea tac tgt tct gaa acc age aat gca aaa act cag caa gtg tac gac 
Ser Tyr Cys Ser Glu Thr Ser Asn Ala Lys Thr Gin Gin Val Tyr Asp 
355 360 365 

tgg tea aac atg tac gat ttc aga gca ttg ctt caa aag aat ttc cca 1152 
Trp Ser Asn Met Tyr Asp Phe Arg Ala Leu Leu Gin Lys Asn Phe Pro 
370 375 380 

cga ctt aca cca gca aaa ttt cat tat cct gge aat caa gaa ttg ttg 1200 
Arg Leu Thr Pro Ala Lys Phe His Tyr Pro Gly Asn Gin Glu Leu Leu 
385 390 395 400 

aat gca gtt aga ccg gga tat gaa aat ata tee aaa ttg att gac att 
Asn Ala Val Arg Pro Gly Tyr Glu Asn He Ser Lys Leu He Asp He 
405 410 415 

tec ttt ttg acg tta gat cca teg ctt aat gag aeg ttg gtt tea cct 1296 
Ser Phe Leu Thr Leu Asp Pro Ser Leu Asn Glu Thr Leu Val Ser Pro 
420 425 430 

ttt ttc cag age ttt ttc agt gtg ttt ata tct aat gcc gca gtt gtt 1344 
Phe Phe Gin Ser Phe Phe Ser Val Phe He Ser Asn Ala Ala Val Val 
435 440 445 



960 



1008 



1056 



1104 



1248 



atg acc tct tta, agg gac tea gag gaa gat ttt gtt tta teg teg ttg 



1392 



1488 



1536 
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Met Thr Ser Leu Arg Asp Ser Glu Glu Asp Phe Val Leu Ser Ser Leu 
450 455 460 

aat gaa agt gac gaa gag gaa gaa gaa gaa gaa age gac age gac gaa 1440 
Asn Glu Ser Asp Glu Glu Glu Glu Glu Glu Glu Ser Asp Ser Asp Glu 
465 470 475 480 

gat tct teg acc cca aaa aac aaa gaa aaa tea get ggg tta gac ctt 
Asp Ser Ser Thr Pro Lys Asn Lys Glu Lys Ser Ala Gly Leu Asp Leu 
485 490 495 

gac aag att gee cag cgt get gaa tta gaa agg ttc tac ttg get ttc 
Asp Lys He Ala Gin Arg Ala Glu Leu Glu Arg Phe Tyr Leu Ala Phe 
500 505 510 

geg tac ace tac aac aat cga cct gaa ttg tgt geg tta ttt tgg ggg 1584 
Ala Tyr Thr Tyr Asn Asn Arg Pro Glu Leu Cys Ala Leu Phe Trp Gly 
515 520 525 

aac gag eag gta act cat gac att ata gga ttt att tec tgg gga ctt 1632 
Asn Glu Gin Val Thr His Asp He He Gly Phe He Ser Trp Gly Leu 
530 535 540 

get aat aat acg tct ccg ttg ate act gca aea ttc tge tta eta tta 1680 
Ala Asn Asn Thr Ser Pro Leu He Thr Ala Thr Phe Cys Leu Leu Leu 
545 550 555 560 

ggg teg ttg gca tct get ggt gca gag gca act tea agg ata tgg gag 1728 
Gly Ser Leu Ala Ser Ala Gly Ala Glu Ala Thr Ser Arg He Trp Glu 
565 570 575 

att ctt gta eac aac aat aac aac gca agt aeg aga aaa aat gat ttt 1776 
He Leu Val His Asn Asn Asn Asn Ala Ser Thr Arg Lys Asn Asp Phe 
580 585 590 

tea aag gta tec gtt gac tec ctt tat gat teg ttg aaa tat tac att 1824 
Ser Lys Val Ser Val Asp Ser Leu Tyr Asp Ser Leu Lys Tyr Tyr He 
595 600 605 

gac tct tta aat gaa age ttt gaa eaa gat tta aat gee caa ttg atg 1872 
Asp Ser Leu Asn Glu Ser Phe Glu Gin Asp Leu Asn Ala Gin Leu Met 
610 615 620 

ttg aat eag aag aaa caa gat ttt etc ttc age ace aea aca age aaa 1920 
Leu Asn Gin Lys Lys Gin Asp Phe Leu Phe Ser Thr Thr Thr Ser Lys 
625 630 635 640 



cag gac ctt gat^ gat tct ggc gag aat aga att gtt ata gag ttg gee 



1968 
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37/83 

Gin Asp Leu Asp Asp Ser Gly Glu Asn Arg lie Val lie Glu Leu Ala 
645 650 655 



2016 



2064 



gag gat tea ctt gtc etc att tea ggg ttt att caa tta ctt tet gca 
Glu Asp Ser Leu Val Leu lie Ser Gly Phe lie Gin Leu Leu Ser Ala 
660 665 670 

att gtg aag aat ttg aac act aag aat gaa aga age aaa gaa ate aaa 
lie Val Lys Asn Leu Asn Thr Lys Asn Glu Arg Ser Lys Glu lie Lys 
675 680 685 

tec gtg gta tae act aga ttc tea eea ate att aaa ggg ttt tta aaa 2112 
Ser Val Val Tyr Thr Arg Phe Ser Pro lie lie Lys Gly Phe Leu Lys 
690 695 700 

tte gat aat ttg ate aat ggt age agg ttc ctt caa gtt gat get age 2160 
Phe Asp Asn Leu lie Asn Gly Ser Arg Phe Leu Gin Val A.sp Ala Ser 
705 710 715 720 

att caa age aea aac aac eee aaa ttt att gat ttg eea aat gtt tte 2208 
lie Gin Ser Thr Asn Asn Pro Lys Phe lie Asp Leu Pro Asn Val Phe 
725 730 735 

gtc agt gat gae teg aga att ata ttg acg aac etc att eta ace ttt 2256 
Val Ser Asp Asp Ser Arg lie lie Leu Thr Asn Leu lie Leu Thr Phe 
740 745 750 

tta ggc gat ttt gtt ace aae gat agt gat ecg tat att aga tat gag 2304 
Leu Gly Asp Phe Val Thr Asn Asp Ser Asp Pro Tyr He Arg Tyr Glu 
755 760 765 

att tgg cgt tta gtc gat cga tgg atg tae eag ggg ttg cat agt ttg 2352 
He Trp Arg Leu Val Asp Arg Trp Met Tyr Gin Gly Leu His Ser Leu 
770 775 780 

eea gaa gae aag aaa gat gat get ttt aga eat att aag aga aag tat 2400 
Pro Glu Asp Lys Lys Asp Asp Ala Phe Arg His He Lys Arg Lys Tyr 
785 790 795 800 

aac agt aag aaa aat gtt eee ate aat caa gca ttt tea aca aac eta 2448 
Asn Ser Lys Lys Asn Val Pro He Asn Gin Ala Phe Ser Thr Asn Leu 
805 810 815 

act cat ctt agt caa att ggg aat ttc act gtc ttg gtg aaa aaa ttg 2496 
Thr His Leu Ser Gin He Gly Asn Phe Thr Val Leu Val Lys Lys Leu 
820 825 830 



tta ace eea tat^gca'gat agt aat gaa gca ttc ace aag tae teg ttg 



2544 
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Leu Thr Pro Tyr Ala Asp Ser Asn Glu Ala Phe Thr Lys Tyr Ser Leu 
835 840 845 

ttg tat cct tgt gac tta gga tta ggg tat aga ttc aac aac caa ctt 2592 

Leu Tyr Pro Cys Asp Leu Gly Leu Gly Tyr Arg Phe Asn Asn Gin Leu 

850 855 860 

gga att tgg cca tac att gaa ttt tta atg caa aat gtg ttt gca aat 2640 

Gly lie Trp Pro Tyr lie Glu Phe Leu Met Gin Asn Val Phe Ala Asn 

865 870 875 880 

tct ggt act att get aat aaa cga gat agg gtc aac ttg caa ctt aat 2688 

Ser Gly Thr lie Ala Asn Lys Arg Asp Arg Val Asn Leu Gin Leu Asn 
885 890 895 

ttg eta gaa tta ttt age aat gca tta cag gga gtt gac tgg aag ttt 2736 

Leu Leu Glu Leu Phe Ser Asn Ala Leu Gin Gly Val Asp Trp Lys Phe 
900 905 910 

ctt att gat gtg gca ccg aaa att att cgt gac ttg aaa aat ttt aat 2784 

Leu lie Asp Val Ala Pro Lys lie lie Arg Asp Leu Lys Asn Phe Asn 
915 920 925 

ggg ata ttt gac teg ctt att cct ggt gtt caa ttg gac ttt gaa gtg 2832 

Gly lie Phe Asp Ser Leu lie Pro Gly Val Gin Leu Asp Phe Glu Val 

930 935 940 

ttt gtc aaa ttg cat cat tea gtt get gtg att aac tat eta ttt gaa 2880 

Phe Val Lys Leu His His Ser Val Ala Val lie Asn Tyr Leu Phe Glu 

945 950 955 960 



2928 



aac agg aca ttt tct gee ttg ttt aag ctt gtt aat att gga gtt gat 
Asn Arg Thr Phe Ser Ala Leu Phe Lys Leu Val Asn lie Gly Val Asp 
965 970 975 

tct gtg aat gaa tea ggt gaa teg gcg gaa ttg gtg tea eat gcc ctt 2976 
Ser Val Asn Glu Ser Gly Glu Ser Ala Glu Leu Val Ser His Ala Leu 
980 985 990 

ggg ttg att aat tct ttg ttg aga gtt caa aat tct ttt ata aac aag 3024 
Gly Leu lie Asn Ser Leu Leu Arg Val Gin Asn Ser Phe lie Asn Lys 
995 1000 1005 

ttg tta cca ata ttg cga aac aaa gat acg cag caa caa tta cat cgt 3072 
Leu Leu Pro lie Leu Arg Asn Lys Asp Thr Gin Gin Gin Leu His Arg 
1010 1015 1020 



ggg aca gee att^ggg att ggt act tct atg agt ett gcg tta gca ace 



3120 
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Gly Thr Ala He Gly He Gly Thr Ser Met Ser Leu Ala Leu Ala Thr 
1025 1030 1035 1040 

cct aga acc ata ttt gat tgt ata tac tat cca aag aat ttg gga aca 3166 
Pro Arg Thr He Phe Asp Cys He Tyr Tyr Pro Lys Asn Leu Gly Thr 
1045 1050 1055 

cat ggt gtt get gat ttt tac gaa gtg ata ttg ttc cac tta tct gca 3216 
His Gly Val Ala Asp Phe Tyr Glu Val He Leu Phe His Leu Ser Ala 
1060 1065 1070 

gtt gtc caa ttt gcc ctt tat gtc agt tgt gaa aat act att tec aac 3264 
Val Val Gin Phe Ala Leu Tyr Val Ser Cys Glu Asn Thr He Ser Asn 
1075 1080 1085 

aaa gca att tee ata ttg aaa gga gta age eaa tec aag ttt ttt gtt 3312 
Lys Ala He Ser He Leu Lys Gly Val Ser Gin Ser Lys Phe Phe Val 
1090 1095 1100 

acc aga gtt tea age tct get gat ccc tta etc aac aac gat aga ttg 3360 
Thr Arg Val Ser Ser Ser Ala Asp Pro Leu Leu Asn Asn Asp Arg Leu 
1105 1110 1115 1120 

att acc aca ttt gaa aac ate gae gag tea ata aaa ate aag ttt get 
He Thr Thr Phe Glu Asn He Asp Glu Ser He Lys He Lys Phe Ala 
1125 1130 1135 

ttc att gae aag ttt gaa gaa etc gag gac tct ttg aat atg aaa tat 
Phe He Asp Lys Phe Glu Glu Leu Glu Asp Ser Leu Asn Met Lys Tyr 
1140 1145 1150 

gag ata ttg gat ttt gtt ttg ggc aat etc aat caa ttt gat ggc aaa 
Glu He Leu Asp Phe Val Leu Gly Asn Leu Asn Gin Phe Asp Gly Lys 
1155 1160 1165 

gtg get act act gcc cac ttt ttg ttg gga tac aaa gtg aaa ggc gat 3552 
Val Ala Thr Thr Ala His Phe Leu Leu Gly Tyr Lys Val Lys Gly Asp 
1170 1175 1180 



3408 



3456 



3504 



aca tta gae ttg gta eag aca aac gat caa aac aca tta eta aaa tct 3600 
Thr Leu Asp Leu Val Gin Thr Asn Asp Gin Asn Thr Leu Leu Lys Ser 
1185 1190 1195 1200 

ttc tta aat aca ttg age att agt ctt gat ttg att tct gaa att gat 3648 
Phe Leu Asn Thr Leu Ser He Ser Leu Asp Leu He Ser Glu He Asp 
1205 1210 1215 



tac aat aat ggt aat aac cat att att gat gtt ggt cca gcc aag ctt 



3696 
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Tyr Asn Asn Gly Asn Asn His lie lie Asp Val Gly Pro Ala Lys Leu 
1220 1225 1230 

teg teg ttg att tta cag att ctt ate aag ttg tgc caa gat oca att 3744 
Ser Ser Leu lie Leu Gin lie Leu lie Lys Leu Cys Gin Asp Pro lie 
1235 1240 1245 

teg teg tea ata aca ttg aat caa tta cgt gaa tat gaa gaa ttg ttt 
Ser Ser Ser lie Thr Leu Asn Gin Leu Arg Glu Tyr Glu Glu Leu Phe 
1250 1255 1260 

gaa aaa ttg gtt aac tgt caa cct aaa ctt gat ttg aat ace gtt tgg 
Glu Lys Leu Val Asn Cys Gin Pro Lys Leu Asp Leu Asn Thr Val Trp 
1265 1270 1275 1280 

tgt ggt aac cag ttt gat ggg gat ttg cag att gat get age aat gta 
Cys Gly Asn Gin Phe Asp Gly Asp Leu Gin lie Asp Ala Ser Asn Val 
1285 1290 1295 

ttt gtt gac aac caa gca age ace cag get ttc ttt tec ttt att aac 
Phe Val Asp Asn Gin Ala Ser Thr Gin Ala Phe Phe Ser Phe He Asn 
1300 1305 1310 

cag aga aac tta att ttg cag tat ttg tea ttg gaa ttc cat agt gtc 
Gin Arg Asn Leu He Leu Gin Tyr Leu Ser Leu Glu Phe His Ser Val 
1315 1320 1325 

aaa tea aga act aag egg gag tat tat tct aaa gtg ttg ace aac gac 
Lys Ser Arg Thr Lys Arg Glu Tyr Tyr Ser Lys Val Leu Thr Asn Asp 
1330 1335 1340 

aag gaa ttt gtt aat cgt aca cct aag gtg ttg aca ttt tta aac att 
Lys Glu Phe Val Asn Arg Thr Pro Lys Val Leu Thr Phe Leu Asn lie 
1345 1350 1355 1360 

eta aat tat tea ttc aag aac ttt gaa gtg cag aaa tac gaa tgg ctt 
Leu Asn Tyr Ser Phe Lys Asn Phe Glu Val Gin Lys Tyr Glu Trp Leu 
1365 1370 1375 

gac caa aaa ttt aac gtg teg ttg tta ttg gca gaa gta aac get caa 
Asp Gin Lys Phe Asn Val Ser Leu Leu Leu Ala Glu Val Asn Ala Gin 
1380 1385 1390 

aag aat ggt aca tta gat ttt tct gtt tta aca aag gtt ttc cgt ctt 
Lys Asn Gly Thr Leu Asp Phe Ser Val Leu Thr Lys Val Phe Arg Leu 
1395 1400 1405 

ttg tgc caa acg^ tea aac tta ata aca cec gag tea aag caa ttg ttt 4272 



3792 



3840 



3888 



3936 



3984 



4032 



4080 



4128 



4176 



4224 



wo 00/15838 PCT/EP99/07376 

Leu Cys Gin Thr Ser Asn Leu lie Thr Pro Glu Ser Lys Gin Leu Phe 
1410 1415 1420 

gcc gaa gaa att atg gtt gaa gga agt aag att tct gac ttt gtc aca 4320 

Ala Glu Glu lie Met Val Glu Gly Ser Lys He Ser Asp Phe Val Thr 
1425 1430 1435 1440 

aag fcac ctg gtg teg acc gac ttg aag gat gtg cag ttg aaa tgc tta 4368 

Lys Tyr Leu Val Ser Thr Asp Leu Lys Asp Val Gin Leu Lys Cys Leu 
1445 1450 1455 

cat tea tgg tgt caa ttg ata gag att ttg gtt act gac agt gga ate 4416 

His Ser Trp Cys Gin Leu He Glu He Leu Val Thr Asp Ser Gly He 
1460 1465 1470 

aat teg ctg aat tte ate ttg gaa gtg ttg caa gtt att att ece aaa 4464 

Asn Ser Leu Asn Phe He Leu Glu Val Leu Gin Val He He Pro Lys 
1475 1480 1485 

ate aat gac tat ttt gat gtg gac ata ctg ttt tct gaa gaa atg gtt 4512 

He Asn Asp Tyr Phe Asp Val Asp He Leu Phe Ser Glu Glu Met Val 
1490 1495 1500 

tea tta tgt gtt tta ttg ttt gat ett tat gat cag ctg act ctt geg 4560 

Ser Leu Cys Val Leu Leu Phe Asp Leu Tyr Asp Gin Leu Thr Leu Ala 
1505 1510 1515 1520 

gac aga aaa ggt gaa gat ttt gea ett gga att gag aga ttg ate ccc 4608 

Asp Arg Lys Gly Glu Asp Phe Ala Leu Gly He Glu Arg Leu He Pro 
1525 1530 1535 

tta ttt cag act tgt att gea ggt att ctt aat tct aac tea aca ccc 4656 

Leu Phe Gin Thr Cys He Ala Gly He Leu Asn Ser Asn Ser Thr Pro 
1540 1545 1550 

age tta egc tea gac ttg tat gta gtt ggc aac aag ttt ttg tta aaa 4704 

Ser Leu Arg Ser Asp Leu Tyr Val Val Gly Asn Lys Phe Leu Leu Lys 
1555 1560 1565 

tgt ttt gag aga gag teg ttt ttg aaa caa gtg atg cat ate ate aag 4752 

Cys Phe Glu Arg Glu Ser Phe Leu Lys Gin Val Met His He He Lys 
1570 1575 1580 



teg gta gat aaa aag ttt tte cag gtg att tgt aat gac get ate tac 
Ser Val Asp Lys Lys Phe Phe Gin Val He Cys Asn Asp Ala He Tyr 
1585 1590 1595 1600 



4800 



tea gag ggt cca tct aga ate act tct act tta tte etc gag tea tta 



4848 
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gat gcc atg ate aaa ttg tgc cag gaa aaa aat tea gga gtg act tta 
Asp Ala Met lie Lys Leu Cys Gin Glu Lys Asn Ser Gly Val Thr Leu 
1650 1655 1660 

gat cat ttc ata ttt gac ttg atg gca ttc aaa gea acg eta tat ttt 
Asp His Phe lie Phe Asp Leu Met Ala Phe Lys Ala Thr Leu Tyr Phe 
1665 1670 1675 1680 

ttt gtt aga gtg gee aaa teg aaa aac ggg gca ttg cag ttg att caa 
Phe Val Arg Val Ala Lys Ser Lys Asn Gly Ala Leu Gin Leu lie Gin 
1685 1690 1695 

aat gaa ttg ttt tea att ttg cat cag teg aag ttt ttg cag att gat 
Asn Glu Leu Phe Ser lie Leu His Gin Ser Lys Phe Leu Gin lie Asp 
1700 1705 1710 

cca gat att ggt tta agt tta cga att gaa gaa gtt caa gat cac aag 
Pro Asp lie Gly Leu Ser Leu Arg lie Glu Glu Val Gin Asp His Lys 
1715 1720 1725 

act gtc aat gta aat gtt ttg eta gat act cca ett teg ata act gac 
Thr Val Asn Val Asn Val Leu Leu Asp Thr Pro Leu Ser lie Thr Asp 
1730 1735 1740 

ttg gtg gat cca tac aag ttg cga agt gaa aac act ata tea tat ttt 
Leu Val Asp Pro Tyr Lys Leu Arg Ser Glu Asn Thr lie Ser Tyr Phe 
1745 1750 1755 1760 

gag ttc ett gta cca ata ttt cag eta ctt aca aca gtg tta ttg tea 
Glu Phe Leu Val Pro lie Phe Gin Leu Leu Thr Thr Val Leu Leu Ser 
1765 1770 1775 

atg gga cca aat tat caa cct gca att att caa act aga gaa ctt atg 
Met Gly Pro Asn Tyr Gin Pro Ala lie lie Gin Thr Arg Glu Leu Met 
1780 1785 1790 



4896 



Ser Glu Gly Pro Ser Arg He Thr Ser Thr Leu Phe Leu Glu Ser Leu 
1605 1610 1615 

gtt cac tta ggg act ttg gtc aag gtt gat ttt att ttg aat gcg ttg 

Val His Leu Gly Thr Leu Val Lys Val Asp Phe He Leu Asn Ala Leu 
1620 1625 1630 

ate aaa aat aac gca ttg ctg ttg eta gtc agg tea gtt aag egg act 4944 

He Lys Asn Asn Ala Leu Leu Leu Leu Val Arg Ser Val Lys Arg Thr 
1635 1640 1645 



4992 



5040 



5088 



5136 



5184 



5232 



5280 



5328 



5376 



aag agt gta aat cga' ttg gtg gta ggt gtt atg aaa aga gat ttc ttg 



5424 
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Lys Ser Val Asn Arg Leu Val Val Gly Val Met Lys Arg Asp Phe Leu 
1795 1800 1805 

gta gag acc aaa caa att ggt caa ggg ttg tac aag gaa gag agt cac 5472 
Val Glu Thr Lys Gin lie Gly Gin Gly Leu Tyr Lys Glu Glu Ser His 
1810 1815 1820 

gag ttg gta teg ttg aaa gaa ttg gtg aag ttg ttt att ttg att gat 5520 
Glu Leu Val Ser Leu Lys Glu Leu Val Lys Leu Phe He Leu He Asp 
1825 1830 1835 1840 

tea tta get cat tat agt gtg tag 5544 
Ser Leu Ala His Tyr Ser Val 
1845 



<210> 2 
<211> 1847 
<212> PRT 

<213> Candida albicans 



<400> 2 

Met Ser Gly lie 
1 

Asn Thr Leu Lys 
20 

Thr Ser He Lys 
35 

Leu Asp Gin Ser 
50 

Leu Pro Ser Gly 
65 

Thr Gly Val Leu 



Glu Leu Leu Tyr 
100 

He Gly Asp Ser 
115 

Leu Asn He Val 
130 



Phe Asn Trp Ser 
5 

Phe Glu Ser Asn 



Asn Asp Leu Ala 
40 

Arg Ser Lys Leu 
55 

Asp Glu Val Lys 
70 

Ser Asn Glu Leu 
85 

Asn Ala Ser Asp 



Ala Arg Leu Ala 
120 

Gly Tyr Leu Val 
135 



Leu Asp Val Phe 
10 

He Asp Leu Asp 
25 

Asn Val Leu He 



Gly Asp Ala Ser 
60 

Leu Asn Gin Ala 
75 

Asp Leu Asp Glu 
90 

Leu Ser. Tyr Lys 
105 

Tyr Tyr Leu Arg 



Ser His Lys Arg 
140 



Ala Asp He Tyr 
15 

Thr He Asp Phe 
30 

Thr Pro Val Pro 
45 

Lys Pro Val Ala 



Ser He Glu He 
80 

Leu Asn Thr Ala 
95 

Lys Gly Thr Ser 
110 

Ala His Tyr He 
125 

Leu Asp He He 
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Thr Asn Asn Asn Gin 
145 

Lys lie Tyr Thr Leu 
165 

Lys Val Thr Gly Asp 
180 

Tyr Ser Arg Ser Gin 
195 

Val Phe Gly Leu Ala 
210 

Asn Tyr Asn Ser Leu 
225 

Asp Val Phe Val lie 
245 

Lys Leu Leu Gin Leu 
260 

Thr lie Thr Ser Ser 
275 

Lys Ser Glu Asp lie 
290 

lie Val Thr Ser Phe 
305 

Gin Leu Ser Ser Arg 
325 

Lys Tyr Met Glu Phe 
340 

Ser Tyr Cys Ser Glu 
355 

Trp Ser Asn Met Tyr 
370 



Val Leu Phe Asp Asn lie 
150 155 

Ser Gly Lys Leu Asn Asp 
170 

lie Asn Asn Leu Ala Phe 
185 

Leu Phe Asn Ala His Glu 
200 

Asp Asn Tyr Tyr Glu Ser 
215 

Val Glu Phe lie Leu Lys 
230 235 

His Phe Leu Pro Ser Thr 
250 

Gly Glu Glu Ser Leu Val 
265 

lie Leu Lys Asp Tyr Glu 
280 

Asp Leu Ser Lys Ser Lys 
295 

lie Phe Leu Thr Glu Phe 
310 315 

Thr Ala Lys Tyr Asp Phe 
330 

Leu lie Ser Tyr Gly Val 
345 

Thr Ser Asn Ala Lys Thr 
360 

Asp Phe Arg Ala Leu Leu 
375 



Leu Lys Ser Phe Ser 
160 

Met He Asp Lys Gin 
175 

He Asn Cys lie Asn 
190 

Leu Leu Gly Gin Val 
205 

Tyr Gly Thr Leu Asn 
220 

Asn He Ser Asp Glu 
240 

Leu Gin Leu Phe Lys 
255 

Asp Gin Phe Tyr Lys 
270 

Ala Asn Asn Phe Ser 
285 

Leu Ser Gly Phe Glu 
300 

He Pro Trp Cys Lys 
320 

Lys Asp Asp He Leu 
335 

Met Glu Arg Leu Leu 
350 

Gin Gin Val Tyr Asp 
365 

Gin Lys Asn Phe Pro 
380 



Arg Leu Thr Pro Ala Lys Phe His Tyr Pro Gly Asn Gin Glu Leu Leu 
385 390 395 400 
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Asn Ala Val Arg Pro Gly Tyr Glu Asn lie Ser Lys Leu lie Asp lie 
405 410 415 

Ser Phe Leu Thr Leu Asp Pro Ser Leu Asn Glu Thr Leu Val Ser Pro 
420 425 430 

Phe Phe Gin Ser Phe Phe Ser Val Phe lie Ser Asn Ala Ala Val Val 
435 440 445 

Met Thr Ser Leu Arg Asp Ser Glu Glu Asp Phe Val Leu Ser Ser Leu 
450 455 460 

Asn Glu Ser Asp Glu Glu Glu Glu Glu Glu Glu Ser Asp Ser Asp Glu 
465 470 475 480 

Asp Ser Ser Thr Pro Lys Asn Lys Glu Lys Ser Ala Gly Leu Asp Leu 
485 490 495 

Asp Lys lie Ala Gin Arg Ala Glu Leu Glu Arg Phe Tyr Leu Ala Phe 
500 505 510 

Ala Tyr Thr Tyr Asn Asn Arg Pro Glu Leu Cys Ala Leu Phe Trp Gly 
515 520 525 

Asn Glu Gin Val Thr His Asp lie He Gly Phe He Ser Trp Gly Leu 
530 535 540 

Ala Asn Asn Thr Ser Pro Leu lie Thr Ala Thr Phe Cys Leu Leu Leu 
545 550 555 560 

Gly Ser Leu Ala Ser Ala Gly Ala Glu Ala Thr Ser Arg He Trp Glu 
565 570 575 

He Leu Val His Asn Asn Asn Asn Ala Ser Thr Arg Lys Asn Asp Phe 
580 585 590 

Ser Lys Val Ser Val Asp Ser Leu Tyr Asp Ser Leu Lys Tyr Tyr He 
595 600 605 

Asp Ser Leu Asn Glu Ser Phe Glu Gin Asp Leu Asn Ala Gin Leu Met 
610 615 620 

Leu Asn Gin Lys Lys Gin Asp Phe Leu Phe Ser Thr Thr Thr Ser Lys 
625 630 635 640 



Gin Asp Leu Asp Asp Ser Gly Glu Asn Arg He Val He Glu Leu Ala 
645 650 655 
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Glu Asp Ser Leu Val Leu lie Ser Gly Phe lie Gin Leu Leu Ser Ala 
660 665 670 

He Val Lys Asn Leu Asn Thr Lys Asn Glu Arg Ser Lys Glu He Lys 
675 680 685 

Ser val Val Tyr Thr Arg Phe Ser Pro He He Lys Gly Phe Leu Lys 
690 695 700 

Phe Asp Asn Leu He Asn Gly Ser Arg Phe Leu Gin Val Asp Ala Ser 
705 710 715 720 

lie Gin Ser Thr Asn Asn Pro Lys Phe He Asp Leu Pro Asn Val Phe 
725 730 735 

Val Ser Asp Asp Ser Arg He He Leu Thr Asn Leu He Leu Thr Phe 
740 745 750 

Leu Gly Asp Phe Val Thr Asn Asp Ser Asp Pro Tyr He Arg Tyr Glu 
755 760 765 

He Trp Arg Leu Val Asp Arg Trp Met Tyr Gin Gly Leu His Ser Leu 
770 775 780 

Pro Glu Asp Lys Lys Asp Asp Ala Phe Arg His He Lys Arg Lys Tyr 
785 790 795 800 

Asn Ser Lys Lys Asn Val Pro He Asn Gin Ala Phe Ser Thr Asn Leu 
805 810 815 

Thr His Leu Ser Gin He Gly Asn Phe Thr Val Leu Val Lys Lys Leu 
820 825 830 

Leu Thr Pro Tyr Ala Asp Ser Asn Glu Ala Phe Thr Lys Tyr Ser Leu 
835 840 845 

Leu Tyr Pro Cys Asp Leu Gly Leu Gly Tyr Arg Phe Asn Asn Gin Leu 
850 855 860 

Gly He Trp Pro Tyr He Glu Phe Leu Met Gin Asn Val Phe Ala Asn 
865 870 875 880 

Ser Gly Thr He Ala Asn Lys Arg Asp Arg Val Asn Leu Gin Leu Asn 
885 890 895 



Leu Leu Glu Leu Phe Ser Asn Ala Leu Gin Gly Val Asp Trp Lys Phe 
900 905 910 
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Leu lie Asp Val Ala Pro Lys He He Arg Asp Leu Lys Asn Phe Asn 
915 920 925 

Gly He Phe Asp Ser Leu He Pro Gly Val Gin Leu Asp Phe Glu Val 
930 935 940 

Phe Val Lys Leu His His Ser Val Ala Val He Asn Tyr Leu Phe Glu 
945 950 955 960 

Asn Arg Thr Phe Ser Ala Leu Phe Lys Leu Val Asn He Gly Val Asp 
965 970 975 

Ser Val Asn Glu Ser Gly Glu Ser Ala Glu Leu Val Ser His Ala Leu 
980 985 990 

Gly Leu He Asn Ser Leu Leu Arg Val Gin Asn Ser Phe He Asn Lys 
995 1000 1005 

Leu Leu Pro He Leu Arg Asn Lys Asp Thr Gin Gin Gin Leu His Arg 
1010 1015 1020 

Gly Thr Ala He Gly He Gly Thr Ser Met Ser Leu Ala Leu Ala Thr 
025 1030 1035 1040 

Pro Arg Thr He Phe Asp Cys He Tyr Tyr Pro Lys Asn Leu Gly Thr 
1045 1050 1055 

His Gly Val Ala Asp Phe Tyr Glu Val He Leu Phe His Leu Ser Ala 
1060 1065 1070 

Val Val Gin Phe Ala Leu Tyr Val Ser Cys Glu Asn Thr He Ser Asn 
1075 1080 1085 

Lys Ala He Ser He Leu Lys Gly Val Ser Gin Ser Lys Phe Phe Val 
1090 1095 1100 

Thr Arg Val Ser Ser Ser Ala Asp Pro Leu Leu Asn Asn Asp Arg Leu 
105 1110 1115 1120 

He Thr Thr Phe Glu Asn He Asp Glu Ser He Lys He Lys Phe Ala 
1125 1130 1135 

Phe He Asp Lys Phe Glu Glu Leu Glu Asp Ser Leu Asn Met Lys Tyr 
1140 1145 1150 



Glu He Leu Asp Phe Val Leu Gly Asn Leu Asn Gin Phe Asp Gly Lys 
1155 1160 1165 
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Val Ala Thr Thr Ala His Phe Leu Leu Gly Tyr Lys Val Lys Gly Asp 
1170 1175 1180 

Thr Leu Asp Leu Val Gin Thr Asn Asp Gin Asn Thr Leu Leu Lys Ser 
185 1190 1195 1200 

Phe Leu Asn Thr Leu Ser lie Ser Leu Asp Leu lie Ser Glu lie Asp 
1205 1210 1215 

Tyr Asn Asn Gly Asn Asn His lie lie Asp Val Gly Pro Ala Lys Leu 
1220 1225 1230 

Ser Ser Leu lie Leu Gin lie Leu He Lys Leu Cys Gin Asp Pro He 
1235 1240 1245 

Ser Ser Ser lie Thr Leu Asn Gin Leu Arg Glu Tyr Glu Glu Leu Phe 
1250 1255 1260 

Glu Lys Leu Val Asn Cys Gin Pro Lys Leu Asp Leu Asn Thr Val Trp 
265 1270 1275 1280 

Cys Gly Asn Gin Phe Asp Gly Asp Leu Gin He Asp Ala Ser Asn Val 
1285 1290 1295 

Phe Val Asp Asn Gin Ala Ser Thr Gin Ala Phe Phe Ser Phe He Asn 
1300 1305 1310 

Gin Arg Asn Leu He Leu Gin Tyr Leu Ser Leu Glu Phe His Ser Val 
1315 1320 1325 

Lys Ser Arg Thr Lys Arg Glu Tyr Tyr Ser Lys Val Leu Thr Asn Asp 
1330 1335 1340 

Lys Glu Phe Val Asn Arg Thr Pro Lys Val Leu Thr Phe Leu Asn He 
345 1350 1355 1360 

Leu Asn Tyr Ser Phe Lys Asn Phe Glu Val Gin Lys Tyr Glu Trp Leu 
1365 1370 1375 

Asp Gin Lys Phe Asn Val Ser Leu Leu Leu Ala Glu Val Asn Ala Gin 
1380 1385 1390 

Lys Asn Gly Thr Leu Asp Phe Ser Val Leu Thr Lys Val Phe Arg Leu 
1395 1400 1405 



Leu Cys Gin Thr Ser Asn Leu He Thr Pro Glu Ser Lys Gin Leu Phe 
1410 1415 1420 
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Ala Glu Glu lie Met Val Glu Gly Ser Lys He Ser Asp Phe Val Thr 
425 1430 1435 1440 

Lys Tyr Leu Val Ser Thr Asp Leu Lys Asp Val Gin Leu Lys Cys Leu 
1445 1450 1455 

His Ser Trp Cys Gin Leu He Glu He Leu Val Thr Asp Ser Gly He 
1460 1465 1470 

Asn Ser Leu Asn Phe He Leu Glu Val Leu Gin Val He He Pro Lys 
1475 1480 1485 

He Asn Asp Tyr Phe Asp Val Asp He Leu Phe Ser Glu Glu Met Val 
1490 1495 1500 

Ser Leu Cys Val Leu Leu Phe Asp Leu Tyr Asp Gin Leu Thr Leu Ala 
505 1510 1515 1520 

Asp Arg Lys Gly Glu Asp Phe Ala Leu Gly He Glu Arg Leu He Pro 
1525 1530 1535 

Leu Phe Gin Thr Cys He Ala Gly He Leu Asn Ser Asn Ser Thr Pro 
1540 1545 1550 

Ser Leu Arg Ser Asp Leu Tyr Val Val Gly Asn Lys Phe Leu Leu Lys 
1555 1560 1565 

Cys Phe Glu Arg Glu Ser Phe Leu Lys Gin Val Met His He He Lys 
1570 1575 1580 

Ser Val Asp Lys Lys Phe Phe Gin Val He Cys Asn Asp Ala He Tyr 
585 1590 1595 1600 

Ser Glu Gly Pro Ser Arg He Thr Ser Thr Leu Phe Leu Glu Ser Leu 
1605 1610 1615 

Val His Leu Gly Thr Leu Val Lys Val Asp Phe He Leu Asn Ala Leu 
1620 1625 1630 

He Lys Asn Asn Ala Leu Leu Leu Leu Val Arg Ser Val Lys Arg Thr 
1635 1640 1645 

Asp Ala Met He Lys Leu Cys Gin Glu Lys Asn Ser Gly Val Thr Leu 
1650 1655 1660 



Asp His Phe He Phe Asp Leu Met Ala Phe Lys Ala Thr Leu Tyr Phe 
665 1670 1675 1680 



^ 9 
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Phe Val Arg Val Ala Lys Ser Lys Asn Gly Ala Leu Gin Leu lie Gin 
1685 1690 1695 



Asn Glu Leu Phe Ser lie Leu His Gin Ser Lys Phe Leu Gin lie Asp 
1700 1705 1710 

Pro Asp lie Gly Leu Ser Leu Arg lie Glu Glu Val Gin Asp His Lys 
1715 1720 1725 

Thr Val Asn Val Asn Val Leu Leu Asp Thr Pro Leu Ser lie Thr Asp 
1730 1735 1740 

Leu Val Asp Pro Tyr Lys Leu Arg Ser Glu Asn Thr lie Ser Tyr Phe 
745 1750 1755 1760 

Glu Phe Leu Val Pro lie Phe Gin Leu Leu Thr Thr Val Leu Leu Ser 
1765 1770 1775 

Met Gly Pro Asn Tyr Gin Pro Ala lie lie Gin Thr Arg Glu Leu Met 
1780 1785 1790 

Lys Ser Val Asn Arg Leu Val Val Gly Val Met Lys Arg Asp Phe Leu 
1795 1800 1805 

Val Glu Thr Lys Gin lie Gly Gin Gly Leu Tyr Lys Glu Glu Ser His 
1810 1815 1820 

Glu Leu Val Ser Leu Lys Glu Leu Val Lys Leu Phe lie Leu lie Asp 
825 1830 1835 1840 



Ser Leu Ala His Tyr Ser Val 
1845 
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SEQUENCE LISTING 
<110> Hoechst Marion Roussel 

<;120> ESSENTIAL GENES FROM C. ALBICANS AND A METHOD FOR 
SCRENING ANT I MYCOTIC SUBSTANCES USING SAID GENES 

<130> SEQID08 

<140> 
<141> 

<160> 1 

<170> Patentin Ver, 2.1 

<210> 1 
<211> 575 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : homologous 
fragment to Sc YJL039C 

<400> 1 

gtttggtgac tcaacctacc accaatcgat ttacactctt cataagttct ctagtttgaa 60 

taattgcagg ttgataattt ggtcccattg acaataacac tgttgtaagt agctgaaata 120 

ttggtacaag gaactcaaaa tatgatatag tgttttcact tcgcaacttg tatggatcca 180 

ccaagtcagt tatcgaaagt ggagtatcta gcaaaacatt tacattgaca gtcttgtgat 24 0 

cttgaacttc ttcaattcgt aaacttaaac caatatctgg atcaatctgc aaaaacttcg 3 00 

actgatgcaa aattgaaaac aattcatttt ggaatcannn nnanaantna aaaaaaatat 3 60 

atattntntt tttttttttt ttntttnttt tttattttat cttacannac accccaacac 420 

aacacccaac ccnaaaacac ccaacacctc catcttgtcc cgcttttctc tcacattttt 4 80 

tctctactac tatcacacaa tctataaaac atacaccccc tcaacccctc ctccccaaca 540 

aacctacctc cctcaactcc tatttcctcc cttcc 575 
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SEQUENCE LISTING 
<110> Hoechst Marion Roussel 

<120> ESSENTIAL GENES FROM C. ALBICANS AND A METHOD FOR 
SCRENING T^TIMYCOTIC SUBSTANCES USING SAID GENES 

<130> SEQID09 

<140> 
<141> 

<160> 2 

<170> PatentIn Ver. 2.1 

<210> 1 
<211> 921 
<212> DNA 

<213> Candida albicans 

<220> 
<221> CDS 
<222> (1) . . (918) 

<220> 

<22l> gene 
<222> (1) . . (918) 
<223> Gene CaORllO 

<400> 1 

atg acg att gaa act 
Met Thr lie Glu Thr 
1 5 

tgg tta oca cca cca 
Trp Leu Pro Pro Pro 
20 

ccg get tta gca cca 
Pro Ala Leu Ala Pro 
35 

tat ctt aca tea tta 
Tyr Leu Thr Ser Leu 
50 



att tat ate gca aga cac ggt tat aga tec aat 48 
lie Tyr He Ala Arg His Gly Tyr Arg Ser Asn 
10 15 

cac cca eca aat cct act ggt att gac agt gac 96 
His Pro Pro Asn Pro Thr Gly He Asp Ser Asp 
25 30 

eat ggt gtt gaa caa gee caa cag tta get gee 144 
His Gly Val Glu Gin Ala Gin Gin Leu Ala Ala 
40 45 

cct aca cat gaa aag cct gaa ttt att att get 192 
Pro Thr His Glu Lys Pro Glu Phe He He Ala 
55 60 



tea cct ttt tat cgt tgt ata gaa acg teg aga ccc att gcc gaa atg 



240 
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Ser Pro Phe Tyr Arg Cys lie Glu Thr Ser Arg Pro lie Ala Glu Met 

65 70 75 80 

ttg gac ttg aag att get tta gaa aga gga gtt ggt gaa tgg ttt cgt 288 

Leu Asp Leu Lys lie Ala Leu Glu Arg Gly Val Gly Glu Trp Phe Arg 

85 90 95 

aaa aat aga gat acc aaa cca gtt ccc ggt gat tac aca caa ttg aga 336 

Lys Asn Arg Asp Thr Lys Pro Val Pro Gly Asp Tyr Thr Gin Leu Arg 

100 105 110 

aca ttt ttc. gat aaa tta ttg ate gat gaa gat act tgg cca aga gat 384 

Thr Phe Phe Asp Lys Leu Leu lie Asp Glu Asp Thr Trp Pro Arg Asp 

115 120 125 

aac tta aat gtt ata ect aat att gaa gga gaa gat tat gat gaa ate 432 

Asn Leu Asn Val lie Pro Asn lie Glu Gly Glu Asp Tyr Asp Glu lie 

130 135 140 

tac gat cgt gee aaa ttg ttt tgg aaa aag ttt att cct gaa ttt gaa 480 

Tyr Asp Arg Ala Lys Leu Phe Trp Lys Lys Phe lie Pro Glu Phe Glu 

145 150 155 160 

aag aaa ttc ccc gaa att aaa aat gtg ttg ata gtt aca cat gca gca 528 

Lys Lys Phe Pro Glu lie Lys Asn Val Leu lie Val Thr His Ala Ala 

165 170 175 

acg aaa att get tta gga tea get tta tta eag tta aaa tea gtt act 

Thr Lys lie Ala Leu Gly Ser Ala Leu Leu Gin Leu Lys Ser Val Thr 

180 185 190 

gat gtt ata gat gat aat caa act gtg tta cgt get ggt gca tgt tea 
Asp Val lie Asp Asp Asn Gin Thr Val Leu Arg Ala Gly Ala Cys Ser 

195 200 205 

tta tec aaa ttt gtt aga gat ggc gaa gat aaa acc aat cat act att 672 

Leu Ser Lys Phe Val Arg Asp Gly Glu Asp Lys Thr Asn His Thr lie 

210 215 220 

caa tgg aaa att gtc atg aat ggt aat tgt gaa ttc ttg aca cag ggt 720 

Gin Trp Lys lie Val Met Asn Gly Asn Cys Glu Phe Leu Thr Gin Gly 

225 230 235 240 

gaa gaa atg aac tgg gat ttc cgt cgt ggt gtt gaa gee ggg tea get 768 
Glu Glu Met Asn Trp Asp Phe Arg Arg Gly Val Glu Ala Gly Ser Ala 

245 250 255 



576 



624 



gaa gat ata gcg,caa aga aag gca gca gca gaa gca gaa gca aaa gca 



816 
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Glu Asp lie Ala Gin Arg Lys Ala Ala Ala Glu Ala Glu Ala Lys Ala 

260 265 270 

ttg aag aaa aat gaa caa acc aaa tec gat ggt ccc ate act gaa tct 864 

Leu Lys Lys Asn Glu Gin Thr Lys Ser Asp Gly Pro lie Thr Glu Ser 

275 280 285 

gcc act ggg gea gaa ata gat ggg aat gaa gat gaa ttt gaa gta cgt 912 

Ala Thr Gly Ala Glu lie Asp Gly Asn Glu Asp Glu Phe Glu Val Arg 

290 295 300 



aaa act tga 
Lys Thr 
305 



921 



<210> 2 
<211> 306 
<212> PRT 

<213> Candida albicans 



<400> 2 

Met Thr lie Glu 
1 

Trp Leu Pro Pro 
20 

Pro Ala Leu Ala 
35 

Tyr Leu Thr Ser 
50 

Ser Pro Phe Tyr 
65 

Leu Asp Leu Lys 



Lys Asn Arg Asp 
100 

Thr Phe Phe Asp 
115 

Asn Leu Asn Val 
130 



Thr lie Tyr lie 
5 

Pro His Pro Pro 



Pro His Gly Val 
40 

Leu Pro Thr His 
55 

Arg Cys lie Glu 
70 

lie Ala Leu Glu 
85 

Thr Lys Pro Val 

Lys Leu Leu lie 
120 

lie Pro Asn lie 
135 



Ala Arg His Gly 
10 

Asn Pro Thr Gly 
25 

Glu Gin Ala Gin 



Glu Lys Pro Glu 
60 

Thr Ser Arg Pro 
75 

Arg Gly Val Gly 
90 

Pro Gly Asp Tyr 
105 

Asp Glu Asp Thr 



Glu Gly Glu Asp 
140 



Tyr Arg Ser Asn 
15 

lie Asp Ser Asp 
30 

Gin Leu Ala Ala 
45 

Phe He He Ala 



He Ala Glu Met 
80 

Glu Trp Phe Arg 
95 

Thr Gin Leu Arg 
110 

Trp Pro Arg Asp 
125 

Tyr Asp Glu He 
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Tyr Asp Arg Ala 
145 

Lys Lys Phe Pro 



Thr Lys He Ala 
180 

Asp Val He Asp 
195 

Leu Ser Lys Phe 
210 

Gin Trp Lys He 
225 

Glu Glu Met Asn 



Glu Asp He Ala 
260 

Leu Lys Lys Asn 
275 

Ala Thr Gly Ala 
290 



Lys Leu Phe Trp 
150 

Glu He Lys Asn 
165 

Leu Gly Ser Ala 



Asp Asn Gin Thr 
200 

Val Arg Asp Gly 
215 

Val Met Asn Gly 
230 

Trp Asp Phe Arg 
245 

Gin Arg Lys Ala 



Glu Gin Thr Lys 
280 

Glu He Asp Gly 
295 



Lys Lys Phe He 
155 

Val Leu He Val 
170 

Leu Leu Gin Leu 
185 

Val Leu Arg Ala 



Glu Asp Lys Thr 
220 

Asn Cys Glu Phe 
235 

Arg Gly Val Glu 
250 

Ala Ala Glu Ala 
265 

Ser Asp Gly Pro 



Asn Glu Asp Glu 
300 



Pro Glu Phe Glu 
160 

Thr His Ala Ala 
175 

Lys Ser Val Thr 
190 

Gly Ala Cys Ser 
205 

Asn His Thr He 



Leu Thr Gin Gly 
240 

Ala Gly Ser Ala 
255 

Glu Ala Lys Ala 
270 

He Thr Glu Ser 
285 

Phe Glu Val Arg 



Lys Thr 
305 
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5-o/gS 

SEQUENCE LISTING 
<110> Hoechst Marion Roussel 

<12 0> ESSENTIAL GENES FROM C. ALBICANS AND A METHOD FOR 
SCRENING ANTIMYCOTIC SUBSTANCES USING SAID GENES 

<130> SEQIDIO 

<140> 
<141> 

<160> 2 

<170> PatentIn Ver. 2.1 

<210> 1 

<211> 1454 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . (1452) 

<223> Gene CaORllO Splice Variant 
<220> 

<223> Description of Artificial Sequence : Splice Vaiant 



48 



96 



<400> 1 

atg acg att gaa act att tat ate gca aga cac ggt tat aga tec aat 

Met Thr lie Glu Thr lie Tyr lie Ala Arg His Gly Tyr Arg Ser Asn 

1 5 10 15 

tgg tta cca cca cca cac cca cca aat cct act ggt att gac agt gac 

Trp Leu Pro Pro Pro His Pro Pro Asn Pro Thr Gly lie Asp Ser Asp 

20 25 30 

ccg get tta gca cca cat ggt gtt gaa caa gee caa cag tta get gcc 144 

Pro Ala Leu Ala Pro His Gly Val Glu Gin Ala Gin Gin Leu Ala Ala 

35 40 45 

tat ctt aca tea tta cct aca cat gaa aag cct gaa ttt att att get 192 

Tyr Leu Thr Ser Leu Pro Thr His Glu Lys Pro Glu Phe lie lie Ala 

50 55 60 



tea cct ttt tat cgt tgt ata gaa acg teg aga ccc att gee gaa atg 
Ser Pro Phe Tyr Arg^ Cys lie Glu Thr Ser Arg Pro lie Ala Glu Met 



240 
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65 70 75 80 

ttg gac ttg aag att get tta gaa aga gga gtt ggt gaa tgg ttt cgt 288 

Leu Asp Leu Lys lie Ala Leu Glu Arg Gly Val Gly Glu Trp Phe Arg 

85 90 95 

aaa aat aga gat acc aaa cca gtt ccc ggt gat tac aca caa ttg aga 336 

Lys Asn Arg Asp Thr Lys Pro Val Pro Gly Asp Tyr Thr Gin Leu Arg 

100 105 110 

aca ttt ttc gat aaa tta ttg ate gat gaa gat act tgg cca aga gat 384 

Thr Phe Phe Asp Lys Leu Leu lie Asp Glu Asp Thr Trp Pro Arg Asp 

115 120 125 

aac tta aat gtt ata cct aat att gaa gga gaa gat tat gat gaa ate 432 

Asn Leu Asn Val lie Pro Asn lie Glu Gly Glu Asp Tyr Asp Glu lie 

130 135 140 

tac gat cgt gcc aaa ttg ttt tgg aaa aag ttt att cct gaa ttt gaa 480 

Tyr Asp Arg Ala Lys Leu Phe Trp Lys Lys Phe lie Pro Glu Phe Glu 

145 150 155 160 

aag aaa ttc ccc gaa att aaa aat gtg ttg ata gtt aca cat gca gca 528 

Lys Lys Phe Pro Glu lie Lys Asn Val Leu lie Val Thr His Ala Ala 

165 170 175 

acg aaa att get tta gga tea get tta tta cag tta aaa tea gtt act 576 

Thr Lys He Ala Leu Gly Ser Ala Leu Leu Gin Leu Lys Ser Val Thr 

180 185 190 

gat gtt ata gat gat aat caa act gtg tta cgt get ggt gca tgt tea 624 

Asp Val He Asp Asp Asn Gin Thr Val Leu Arg Ala Gly Ala Cys Ser 

195 200 205 

tta tee aaa ttt gtt aga gat ggc gaa gat aaa ace aat eat act att 672 

Leu Ser Lys Phe Val Arg Asp Gly Glu Asp Lys Thr Asn His Thr He 

210 215 220 

caa tgg aaa att gtc atg aat ggt aat tgt gaa ttc ttg aca cag ggt 720 

Gin Trp Lys He Val Met Asn Gly Asn Cys Glu Phe Leu Thr Gin Gly 

225 230 235 240 

gaa gaa atg aac tgg gat ttc cgt cgt ggt gtt gaa gcc ggg tea get 768 

Glu Glu Met Asn Trp Asp Phe Arg Arg Gly Val Glu Ala Gly Ser Ala 

245 250 255 



gaa gat ata gcg caa aga aag gca gca gea gaa gca gaa gca aaa gca 
Glu Asp He Ala. Gin Arg Lys Ala Ala Ala Glu Ala Glu Ala Lys Ala 



816 
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260 265 270 

ttg aag aaa aat gaa caa acc aaa tec gat ggt ccc ate act gaa tct 864 
Leu Lys Lys Asn Glu Gin Thr Lys Ser Asp Gly Pro lie Thr Glu Ser 
275 280 285 

gee act ggg gca gaa ata gat ggg aat gaa gat gaa ttt gaa aca ttt 912 
Ala Thr Gly Ala Glu lie Asp Gly Asn Glu Asp Glu Phe Glu Thr Phe 
290 295 300 

tat gta acc ate gat ata cct tea att teg aat aaa ate gac aat gaa 960 
Tyr Val Thr lie Asp lie Pro Ser lie Ser Asn Lys lie Asp Asn Glu 
305 310 315 320 

gaa gaa cea cca tea agg aea ggt caa get cca aaa ttc aaa aac aat 1008 
Glu Glu Pro Pro Ser Arg Thr Gly Gin Ala Pro Lys Phe Lys Asn Asn 
325 330 335 

att ate aag cct tea gca caa etc caa ttt act gat tta aaa gaa gat 1056 
lie lie Lys Pro Ser Ala Gin Leu Gin Phe Thr Asp Leu Lys Glu Asp 
340 345 350 

cat cca tta gta aaa ata teg aac aat act ata tct get caa ggc teg 1104 
His Pro Leu Val Lys lie Ser Asn Asn Thr lie Ser Ala Gin Gly Ser 
355 360 365 

teg teg teg teg tta tea gcg teg aaa aat gga ttt aat agt cat act 1152 
Ser Ser Ser Ser Leu Ser Ala Ser Lys Asn Gly Phe Asn Ser His Thr 
370 375 380 

cac aat tea gga gte att gat cca tea gca ett ata gat ggg aaa att 1200 
His Asn Ser Gly Val lie Asp Pro Ser Ala Leu lie Asp Gly Lys lie 
385 390 395 400 

tat cag act gat tgg aat caa tta caa ggt act gaa eta ata ttt gat 1248 
Tyr Gin Thr Asp Trp Asn Gin Leu Gin Gly Thr Glu Leu lie Phe Asp 
405 410 415 

gaa aat ggt caa ttt ata ggc aag gtt aag gaa cat ttg act tgc aat 1296 
Glu Asn Gly Gin Phe lie Gly Lys Val Lys Glu His Leu Thr Cys Asn 
420 425 430 

aat aac aca aaa ttc aca tta aaa aag gca gaa gaa gta gaa caa ett 1344 
Asn Asn Thr Lys Phe Thr Leu Lys Lys Ala Glu Glu Val Glu Gin Leu 
435 440 445 



cgt tea gca gat gat tct ate atg gat ata gat caa gac tea caa gga 
Arg Ser Ala Asp, Asp Ser lie Met Asp lie Asp Gin Asp Ser Gin Gly 



1392 
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450 455 460 

caa caa cca get aga agt cag ttc tta aaa aga gca ate gtg get get 1440 

Gin Gin Pro Ala Arg Ser Gin Phe Leu Lys Arg Ala lie Val Ala Ala 
465 470 475 480 

aga gcc aaa ggt aa 14 54 

Arg Ala Lys Gly 



<210> 2 
<211> 484 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence ; Splice Vaiant 
<400> 2 

Met Thr lie Glu Thr lie Tyr lie Ala Arg His Gly Tyr Arg Ser Asn 
15 10 15 

Trp Leu Pro Pro Pro His Pro Pro Asn Pro Thr Gly lie Asp Ser Asp 
20 25 30 

Pro Ala Leu Ala Pro His Gly Val Glu Gin Ala Gin Gin Leu Ala Ala 
35 40 45 

Tyr Leu Thr Ser Leu Pro Thr His Glu Lys Pro Glu Phe lie lie Ala 
50 55 60 

Ser Pro Phe Tyr Arg Cys lie Glu Thr Ser Arg Pro lie Ala Glu Met 
65 . 70 75 80 

Leu Asp Leu Lys lie Ala Leu Glu Arg Gly Val Gly Glu Trp Phe Arg 
85 90 95 

Lys Asn Arg Asp Thr Lys Pro Val Pro Gly Asp Tyr Thr Gin Leu Arg 
100 105 110 

Thr Phe Phe Asp Lys Leu Leu lie Asp Glu Asp Thr Trp Pro Arg Asp 
115 120 125 

Asn Leu Asn Val lie Pro Asn lie Glu Gly Glu Asp Tyr Asp Glu lie 
130 135 140 

Tyr Asp Arg Ala Lys Leu Phe Trp Lys Lys Phe lie Pro Glu Phe Glu 
145 150 155 160 



Lys Lys Phe Pro Glu lie Lys Asn Val Leu lie Val Thr His Ala Ala 
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165 170 175 

Thr Lys He Ala Leu Gly Ser Ala Leu Leu Gin Leu Lys Ser Val Thr 
180 185 190 

Asp Val He Asp Asp Asn Gin Thr Val Leu Arg Ala Gly Ala Cys Ser 
195 200 205 

Leu Ser Lys Phe Val Arg Asp Gly Glu Asp Lys Thr Asn His Thr He 
210 215 220 

Gin Trp Lys He Val Met Asn Gly Asn Cys Glu Phe Leu Thr Gin Gly 
225 230 235 240 

Glu Glu Met Asn Trp Asp Phe Arg Arg Gly Val Glu Ala Gly Ser Ala 
245 250 255 

Glu Asp He Ala Gin Arg Lys Ala Ala Ala Glu Ala Glu Ala Lys Ala 
260 265 270 

Leu Lys Lys Asn Glu Gin Thr Lys Ser Asp Gly Pro He Thr Glu Ser 
275 280 285 

Ala Thr Gly Ala Glu He Asp Gly Asn Glu Asp Glu Phe Glu Thr Phe 
290 295 300 

Tyr Val Thr He Asp He Pro Ser He Ser Asn Lys He Asp Asn Glu 
305 310 315 320 

Glu Glu Pro Pro Ser Arg Thr Gly Gin Ala Pro Lys Phe Lys Asn Asn 
325 330 335 

He He Lys Pro Ser Ala Gin Leu Gin Phe Thr Asp Leu Lys Glu Asp 
340 345 350 

His Pro Leu Val Lys He Ser Asn Asn Thr He Ser Ala Gin Gly Ser 
355 360 365 

Ser Ser Ser Ser Leu Ser Ala Ser Lys Asn Gly Phe Asn Ser His Thr 
370 375 380 

His Asn Ser Gly Val He Asp Pro Ser Ala Leu He Asp Gly Lys He 
385 390 395 400 

Tyr Gin Thr Asp Trp Asn Gin Leu Gin Gly Thr Glu Leu He Phe Asp 
405 410 415 



Glu Asn Gly Gin Phe He Gly Lys Val Lys Glu His Leu Thr Cys Asn 



PCT/EP99/07376 

5-S/23 

425 430 

Asn Asn Thr Lys Phe Thr Leu Lys Lys Ala Glu Glu Val Glu Gin Leu 
435 440 445 

Arg Ser Ala Asp Asp Ser He Met Asp He Asp Gin Asp Ser Gin Gly 
450 455 460 

Gin Gin Pro Ala Arg Ser Gin Phe Leu Lys Arg Ala He Val Ala Ala 
465 470 475 480 



WO 00/15838 




420 



Arg Ala Lys Gly 
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SEQUENCE LISTING 



<110> Hoechst Marion Roussel 

<12 0> ESSENTIAL GENES FROM C. ALBICANS AND A METHOD FOR 
SCRENING ANTIMYCOTIC SUBSTANCES USING SAID GENES 

<130> SEQIDll 

<140> 
<141> 

<160> 2 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 2877 
<212> DNA 

<213> Candida albicans 

<220> 

<221> CDS 

<222> (1) . . (2874) 

<220> 

<221> gene 

<222> (1) . . (2874) 

<223> Gene CaMR212 

<400> 1 

atg aat ttg ttt caa cat aaa cat caa aaa tta ata tta caa tgt tat 48 

Met Asn Leu Phe Gin His Lys His Gin Lys Leu lie Leu Gin Cys Tyr 
15 10 15 

cct get ggg aaa gca gtg gac aaa aaa ccc aac teg tec gag tta agt 96 
Pro Ala Gly Lys Ala Val Asp Lys Lys Pro Asn Ser Ser Glu Leu Ser 
20 25 30 

tat tta tta tac tat gca tec act cgt aga gtc aaa tta gaa aag gtg 144 
Tyr Leu Leu Tyr Tyr Ala Ser Thr Arg Arg Val Lys Leu Glu Lys Val 
35 40 45 

att aat ttt ttg aaa gat aaa act cat cat gat gtt ggt aga aac cgt 192 
lie Asn Phe Leu Lys Asp Lys Thr His His Asp Val Gly Arg Asn Arg 
50 55 60 

act ggt aat tta caa gtc aca tta gee att att cag gaa tta ate aaa 240 
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Thr Gly Asn Leu Gin Val Thr Leu Ala lie He Gin Glu Leu He Lys 
65 70 ' 75 80 

aaa tgt agt gaa aac ttg aat gtt ttt gcc ttt caa gtg tgc tat ate 288 
Lys Cys Ser Glu Asn Leu Asn Val Phe Ala Phe Gin Val Cys Tyr He 
85 90 95 

ttg caa ctg att gcc aac act aag gat ctt gcc ttg tgt aaa aat gtt 336 
Leu Gin Leu He Ala Asn Thr Lys Asp Leu Ala Leu Cys Lys Asn Val 
100 105 110 

gtc aaa aca ttt ggt gtt ttg tgt gaa aac ttg gat ggt ggg ttg ttc 384 
Val Lys Thr Phe Gly Val Leu Cys Glu Asn Leu Asp Gly Gly Leu Phe 
115 120 125 

aca ggt gat aag gag ttt ata aag att ttc act gaa gtt ttc caa aca 432 
Thr Gly Asp Lys Glu Phe He Lys He Phe Thr Glu Val Phe Gin Thr 
130 135 140 

tta gtt tec ttt ggt aag gac aga teg ggt gtt act cag tat gat tgg 4 80 
Leu Val Ser Phe Gly Lys Asp Arg Ser Gly Val Thr Gin Tyr Asp Trp 
145 150 155 160 

cag atg att tct tta atg get ata aat gat ata tec agt tgt ttg agt 528 
Gin Met He Ser Leu Met Ala He Asn Asp He Ser Ser Cys Leu Ser 
165 170 175 

tat aat gca get gtt ggt aaa aag ttt att get ttg teg att cct gtt 576 
Tyr Asn Ala Ala Val Gly Lys Lys Phe He Ala Leu Ser He Pro Val 
180 185 190 

tta ctt cag ttt att att gca aac aac cca caa age age ata ttg caa 624 
Leu Leu Gin Phe He He Ala Asn Asn Pro Gin Ser Ser He Leu Gin 
195 200 205 

aga ttg aaa teg aat etc cac gtt gaa gat gat ggg aag agg ttg tea 672 
Arg Leu Lys Ser Asn Leu His Val Glu Asp Asp Gly Lys Arg Leu Ser 
210 215 220 

egt get cat ctg caa aaa tec eat age aaa att gee caa caa att gat 720 
Arg Ala His Leu Gin Lys Ser His Ser Lys He Ala Gin Gin He Asp 
225 230 235 240 

gat gat ttc ace aat gat tct tta ace ttg aca gat ate act gaa aag 768 
Asp Asp Phe Thr Asn Asp Ser Leu Thr Leu Thr Asp He Thr Glu Lys 
245 250 255 



gca ttt teg teg atg aaa tct ttt ttc aat ace aat get gee agt caa 



816 
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52/ 

Ala Phe Ser Ser Met Lys Ser Phe Phe Asn Thr Asn Ala Ala Ser Gin 
260 265 270 

ate tct gaa gtg aca aga get gtt gtc caa cac aat att etc aat gga 864 

lie Ser Glu Val Thr Arg Ala Val Val Gin His Asn lie Leu Asn Gly 
275 280 285 

acc gat ttg gag tgg gga gte tea ttc ttg gaa tta tgt att act tgg 912 

Thr Asp Leu Glu Trp Gly Val Ser Phe Leu Glu Leu Cys lie Thr Trp 
290 295 300 

att cca gtt caa tta cgt ttt gte agt ttg tec acc ttg ttg gee act 960 

lie Pro Val Gin Leu Arg Phe Val Ser Leu Ser Thr Leu Leu Ala Thr 
305 310 315 320 



1008 



tta ggt aga att aat att gaa ggt aac acc aaa tec aat tac aac atg 

Leu Gly Arg He Asn He Glu Gly Asn Thr Lys Ser Asn Tyr Asn Met 

325 330 335 

caa ttc cag tat get cgt tac ttg tta gga tta ctt tea tct cgt gtg 1056 

Gin Phe Gin Tyr Ala Arg Tyr Leu Leu Gly Leu Leu Ser Ser Arg Val 

340 345 350 

aac atg att ggg tta tea gtt tea gat att att caa cag ttg tta teg 1104 

Asn Met He Gly Leu Ser Val Ser Asp He He Gin Gin Leu Leu Ser 

355 360 365 

ttg caa get gat ttg att ttg aag gca agt gat ttg gac aaa agt gaa 1152 

Leu Gin Ala Asp Leu He Leu Lys Ala Ser Asp Leu Asp Lys Ser Glu 

370 375 380 

att tea att tta aca gac att tat tct gac tgt att tgt agt ttg act 1200 

He Ser He Leu Thr Asp He Tyr Ser Asp Cys He Cys Ser Leu Thr 

385 390 395 400 

aca eat ata tat tac ttt gat caa gtc ccg gac teg att caa gaa ate 124 8 

Thr His He Tyr Tyr Phe Asp Gin Val Pro Asp Ser He Gin Glu He 

405 410 415 

tta ate aag att gat tac att tta gaa age agt ttt gtg gaa gat aat 1296 

Leu He Lys He Asp Tyr He Leu Glu Ser Ser Phe Val Glu Asp Asn 

420 425 430 

aac att acg tec act gga gaa caa att caa gat ttg att ate caa ttg 1344 

Asn He Thr Ser Thr Gly Glu Gin He Gin Asp Leu He He Gin Leu 

435 440 445 

ttg gat aac att^teg aag att ttt tta att ttg aag aat aaa tea age 1392 
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Leu Asp Asn lie Ser Lys lie Phe Leu lie Leu Lys Asn Lys Ser Ser 

450 455 460 

tea att aat cgt aac cat gtg aat ttg gaa cat tgg gat ate agt tta 1440 

Ser lie Asn Arg Asn His Val Asn Leu Glu His Trp Asp lie Ser Leu 
465 470 475 480 

gga tta ttg get cca eaa ggc gac cat gat gat aac aga aaa atg att 1488 

Gly Leu Leu Ala Pro Gin Gly Asp His Asp Asp Asn Arg Lys Met lie 
485 490 495 

att tct acg aca caa ctt ate aat ate caa gee agg tac ttg aaa gtg 1536 

He Ser Thr Thr Gin Leu He Asn He Gin Ala Arg Tyr Leu Lys Val 
500 505 510 

ttt gat gag ttt ttg aat aat gaa ttg gcg gtt ggc aat tct aaa aag 1584 

Phe Asp Glu Phe Leu Asn Asn Glu Leu Ala Val Gly Asn Ser Lys Lys 

515 520 525 

age tat gat ctt ctt age aaa cag tct cgt ttg gat cct gga agt aca 1632 

Ser Tyr Asp Leu Leu Ser Lys Gin Ser Arg Leu Asp Pro Gly Ser Thr 

530 535 540 

get gtt gaa gga gtg aac aag tct gac gat ctg gac aat ggt aag gac 1680 

Ala Val Glu Gly Val Asn Lys Ser Asp Asp Leu Asp Asn Gly Lys Asp 
545 550 555 560 

ttt aaa aaa cct gat gee aat caa tac att ace aat caa caa aac ttc 1728 

Phe Lys Lys Pro Asp Ala Asn Gin Tyr He Thr Asn Gin Gin Asn Phe 
565 570 575 

ata tee eat ttc ctt atg tat ate gac aaa ttt ttc gaa aat tac gat 1776 

He Ser His Phe Leu Met Tyr He Asp Lys Phe Phe Glu Asn Tyr Asp 
580 585 590 

tec cec aac aca eaa tea gtg tta ctt ttg gtt act gtt tta aaa gat 1824 

Ser Pro Asn Thr Gin Ser Val Leu Leu Leu Val Thr Val Leu Lys Asp 

595 600 605 

atg atg aac att tta gga ttg aat ttc ttg agt aat ttt att cca ttt 1872 

Met Met Asn He Leu Gly Leu Asn Phe Leu Ser Asn Phe He Pro Phe 

610 615 620 

ttc cac cat tgg gtt atg aaa gta aac aga gee agt aat ttc act caa 1920 

Phe His His Trp Val Met Lys Val Asn Arg Ala Ser Asn Phe Thr Gin 
625 630 635 640 



aga cag aaa ttc aaa' gat act ttt get cat att att tta tat tac atg 



1968 
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Arg Gin Lys Phe Lys Asp Thr Phe Ala His lie lie Leu Tyr Tyr Met 

645 650 655 

ttg aaa gat ttg gat gag caa tat agt cat gat tta caa aat tat tgc 2016 

Leu Lys Asp Leu Asp Glu Gin Tyr Ser His Asp Leu Gin Asn Tyr Cys 

660 665 670 

aaa age tct aaa tta ttc aaa caa ata ttg gat get gtt gaa tat aga 2064 

Lys Ser Ser Lys Leu Phe Lys Gin lie Leu Asp Ala Val Glu Tyr Arg 

675 680 685 

aaa atg caa aag ttt tgg gtc cat ggc att gac cct tea cca tct gat 2112 

Lys Met Gin Lys Phe Trp Val His Gly lie Asp Pro Ser Pro Ser Asp 

690 695 700 



ttg gaa aac act aaa ggc gac cgt acg ata ccc aca gat gcc aat ggt 
Leu Glu Asn Thr Lys Gly Asp Arg Thr He Pro Thr Asp Ala Asn Gly 
705 710 715 720 

aat tat att get att aga ate aaa cct gaa aat att gag gaa ttt gcc 
Asn Tyr He Ala He Arg He Lys Pro Glu Asn He Glu Glu Phe Ala 
725 730 735 

tgt ggt aac aac ttt ttg att gta tgg tta cat ccc caa aaa caa tta 
Cys Gly Asn Asn Phe Leu He Val Trp Leu His Pro Gin Lys Gin Leu 
740 745 750 

etc act gaa att gaa aaa tea caa gtc agt act cat atg age aca ttc 
Leu Thr Glu He Glu Lys Ser Gin Val Ser Thr His Met Ser Thr Phe 
755 760 765 

aat aat gat tct aga aac aca aat atg aca gtg ata atg gat caa gga 
Asn Asn Asp Ser Arg Asn Thr Asn Met Thr Val He Met Asp Gin Gly 
770 775 780 

tea ctg gca eta agt gga ggt gca gac cat gga ggt cac ttt gtt ceg 
Ser Leu Ala Leu Ser Gly Gly Ala Asp His Gly Gly His Phe Val Pro 
785 790 795 800 

cca cct gaa ttt gtt aac cac ace ggt ttg tct tct gaa tct geg tea 
Pro Pro Glu Phe Val Asn His Thr Gly Leu Ser Ser Glu Ser Ala Ser 
805 810 815 

tea aac tea gag aaa ggt ttg tat act ggt tta gga ttg ggt act get 
Ser Asn Ser Glu Lys Gly Leu Tyr Thr Gly Leu Gly Leu Gly Thr Ala 
820 825 830 



2160 



2208 



2256 



2304 



2352 



2400 



2448 



2496 



ggt gat att act atg* att cat tct gaa ata tta caa tac agt caa cat 



2544 
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Gly Asp lie Thr Met lie His Ser Glu lie Leu Gin Tyr Ser Gin His 
835 840 845 

ttc caa gaa aga ggt tta cct cat ggt aat ggg ttt get act att tta 2592 

Phe Gin Glu Arg Gly Leu Pro His Gly Asn Gly Phe Ala Thr lie Leu 
850 855 860 

cga act gtc gat agt gtt aac agt act aat gat ggg tta att tat act 2640 
Arg Thr Val Asp Ser Val Asn Ser Thr Asn Asp Gly Leu lie Tyr Thr 

865 870 875 880 

tat gat agt aaa tat ttg cag tea cca aga gta agt gat ttg aaa gat 2688 

Tyr Asp Ser Lys Tyr Leu Gin Ser Pro Arg Val Ser Asp Leu Lys Asp 
885 890 895 

gcc atg tea aca cat agg ggt ata agg tta tct aaa cca aat ttt ggt 2736 

Ala Met Ser Thr His Arg Gly lie Arg Leu Ser Lys Pro Asn Phe Gly 
900 905 910 

ggt gcc aat gga act get aat atg acg gat tct get tct aca tec aat 2784 

Gly Ala Asn Gly Thr Ala Asn Met Thr Asp Ser Ala Ser Thr Ser Asn 
915 920 925 

gga tct gtg ttg aat aaa aat atg caa act aca gat gtt gat tea att 2832 

Gly Ser Val Leu Asn Lys Asn Met Gin Thr Thr Asp Val Asp Ser lie 
930 935 940 

tta agt ggt ctt gaa agt gaa gac gaa get gcg ttt gtt gtt taa 2877 

Leu Ser Gly Leu Glu Ser Glu Asp Glu Ala Ala Phe Val Val 

945 950 955 



<210> 2 
<211> 958 
<212> PRT 

<213> Candida albicans 
<400> 2 

Met Asn Leu Phe Gin His Lys His Gin Lys Leu lie Leu Gin Cys Tyr 
15 10 15 

Pro Ala Gly Lys Ala Val Asp Lys Lys Pro Asn Ser Ser Glu Leu Ser 
20 25 30 

Tyr Leu Leu Tyr Tyr Ala Ser Thr Arg Arg Val Lys Leu Glu Lys Val 
35 40 45 



lie Asn Phe Leu Lys ' Asp Lys Thr His His Asp Val Gly Arg Asn Arg 
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50 55 60 

Thr Gly Asn Leu Gin Val Thr Leu Ala lie lie Gin Glu Leu lie Lys 
65 70 75 80 

Lys Cys Ser Glu Asn Leu Asn Val Phe Ala Phe Gin Val Cys Tyr lie 
85 90 95 

Leu Gin Leu lie Ala Asn Thr Lys Asp Leu Ala Leu Cys Lys Asn Val 
100 105 110 

Val Lys Thr Phe Gly Val Leu Cys Glu Asn Leu Asp Gly Gly Leu Phe 
115 120 125 

Thr Gly Asp Lys Glu Phe lie Lys lie Phe Thr Glu Val Phe Gin Thr 
130 135 140 

Leu Val Ser Phe Gly Lys Asp Arg Ser Gly Val Thr Gin Tyr Asp Trp 
145 150 155 160 

Gin Met He Ser Leu Met Ala He Asn Asp He Ser Ser Cys Leu Ser 
165 170 175 

Tyr Asn Ala Ala Val Gly Lys Lys Phe He Ala Leu Ser He Pro Val 
180 185 190 

Leu Leu Gin Phe He He Ala Asn Asn Pro Gin Ser Ser He Leu Gin 
195 200 205 

Arg Leu Lys Ser Asn Leu His Val Glu Asp Asp Gly Lys Arg Leu Ser 
210 215 220 

Arg Ala His Leu Gin Lys Ser His Ser Lys He Ala Gin Gin He Asp 
225 230 235 240 

Asp Asp Phe Thr Asn Asp Ser Leu Thr Leu Thr Asp He Thr Glu Lys 
245 250 255 

Ala Phe Ser Ser Met Lys Ser Phe Phe Asn Thr Asn Ala Ala Ser Gin 
260 265 270 

He Ser Glu Val Thr Arg Ala Val Val Gin His Asn He Leu Asn Gly 
275 280 285 

Thr Asp Leu Glu Trp Gly Val Ser Phe Leu Glu Leu Cys He Thr Trp 
290 295 300 



He Pro Val Gin Leu Arg Phe Val Ser Leu Ser Thr Leu Leu Ala Thr 
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305 310 315 320 

Leu Gly Arg He Asn He Glu Gly Asn Thr Lys Ser Asn Tyr Asn Met 
325 330 335 

Gin Phe Gin Tyr Ala Arg Tyr Leu Leu Gly Leu Leu Ser Ser Arg Val 
340 345 350 

Asn Met He Gly Leu Ser Val Ser Asp He He Gin Gin Leu Leu Ser 
355 360 365 

Leu Gin Ala Asp Leu He Leu Lys Ala Ser Asp Leu Asp Lys Ser Glu 
370 375 380 

He Ser He Leu Thr Asp He Tyr Ser Asp Cys He Cys Ser Leu Thr 
385 390 395 400 

Thr His He Tyr Tyr Phe Asp Gin Val Pro Asp Ser He Gin Glu He 
405 410 415 

Leu He Lys He Asp Tyr He Leu Glu Ser Ser Phe Val Glu Asp Asn 
420 425 430 

Asn He Thr Ser Thr Gly Glu Gin He Gin Asp Leu He He Gin Leu 
435 440 445 

Leu Asp Asn He Ser Lys He Phe Leu He Leu Lys Asn Lys Ser Ser 
450 455 460 

Ser He Asn Arg Asn His Val Asn Leu Glu His Trp Asp He Ser Leu 
465 - 470 475 480 

Gly Leu Leu Ala Pro Gin Gly Asp His Asp Asp Asn Arg Lys Met He 
485 490 495 

He Ser Thr Thr Gin Leu He Asn He Gin Ala Arg Tyr Leu Lys Val 
500 505 510 

Phe Asp Glu Phe Leu Asn Asn Glu Leu Ala Val Gly Asn Ser Lys Lys 
515 520 525 

Ser Tyr Asp Leu Leu Ser Lys Gin Ser Arg Leu Asp Pro Gly Ser Thr 
530 535 540 

Ala Val Glu Gly Val Asn Lys Ser Asp Asp Leu Asp Asn Gly Lys Asp 
545 550 555 560 



Phe Lys Lys Pro. Asp Ala Asn Gin Tyr He Thr Asn Gin Gin Asn Phe 



mam 
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565 570 575 

He Ser His Phe Leu Met Tyr He Asp Lys Phe Phe Glu Asn Tyr Asp 
580 585 590 

Ser Pro Asn Thr Gin Ser Val Leu Leu Leu Val Thr Val Leu Lys Asp 
595 600 605 

Met Met Asn He Leu Gly Leu Asn Phe Leu Ser Asn Phe He Pro Phe 
610 615 620 

Phe His His Trp Val Met Lys Val Asn Arg Ala Ser Asn Phe Thr Gin 
625 630 635 640 

Arg Gin Lys Phe Lys Asp Thr Phe Ala His He He Leu Tyr Tyr Met 
645 650 655 

Leu Lys Asp Leu Asp Glu Gin Tyr Ser His Asp Leu Gin Asn Tyr Cys 
660 665 670 

Lys Ser Ser Lys Leu Phe Lys Gin He Leu Asp Ala Val Glu Tyr Arg 
675 680 685 

Lys Met Gin Lys Phe Trp Val His Gly He Asp Pro Ser Pro Ser Asp 
690 695 700 

Leu Glu Asn Thr Lys Gly Asp Arg Thr He Pro Thr Asp Ala Asn Gly 
705 710 715 720 

Asn Tyr He Ala He Arg He Lys Pro Glu Asn He Glu Glu Phe Ala 
725 730 735 

Cys Gly Asn Asn Phe Leu He Val Trp Leu His Pro Gin Lys Gin Leu 
740 745 750 

Leu Thr Glu He Glu Lys Ser Gin Val Ser Thr His Met Ser Thr Phe 
755 760 765 

Asn Asn Asp Ser Arg Asn Thr Asn Met Thr Val He Met Asp Gin Gly 
770 775 780 

Ser Leu Ala Leu Ser Gly Gly Ala Asp His Gly Gly His Phe Val Pro 
785 790 795 800 

Pro Pro Glu Phe Val Asn His Thr Gly Leu Ser Ser Glu Ser Ala Ser 
805 810 815 



Ser Asn Ser Glu, Lys Gly Leu Tyr Thr Gly Leu Gly Leu Gly Thr Ala 
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820 



825 



PCT/EP99/07376 

830 



Gly Asp lie Thr 
835 

Phe Gin Glu Arg 
850 

Arg Thr Val Asp 
865 

Tyr Asp Ser Lys 



Ala Met Ser Thr 
900 

Gly Ala Asn Gly 
915 

Gly Ser Val Leu 
930 

Leu Ser Gly Leu 
945 



Met lie His Ser 
840 

Gly Leu Pro His 
855 

Ser Val Asn Ser 
870 

Tyr Leu Gin Ser 
885 

His Arg Gly lie 



Thr Ala Asn Met 
920 

Asn Lys Asn Met 
935 

Glu Ser Glu Asp 
950 



Glu lie Leu Gin 



Gly Asn Gly Phe 
860 

Thr Asn Asp Gly 
875 

Pro Arg Val Ser 
890 

Arg Leu Ser Lys 
905 

Thr Asp Ser Ala 



Gin Thr Thr Asp 
940 

Glu Ala Ala Phe 
955 



Tyr Ser Gin His 
845 

Ala Thr lie Leu 



Leu lie Tyr Thr 
880 

Asp Leu Lys Asp 
895 

Pro Asn Phe Gly 
910 

Ser Thr Ser Asn 
925 

Val Asp Ser lie 



Val Val 
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SEQUENCE LISTING 
<110> Hoechst Marion Roussel 

<120> ESSENTIAL GENES FROM C, ALBICANS AND A METHOD FOR 
SCRENING ANTIMYCOTIC SUBSTANCES USING SAID GENES 

<130> SEQID12 

<140> 
<141> 

<160> 1 

<170> PatentIn Ver. 2.1 

<210> 1 
<211> 594 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Homologous 
fragment to Sc YMR212c 

<400> 1 

atcacctgtg aacaacccac catccaagtt ttcacacaaa acaccaaatg ttttgacaac 60 

atttttacac aaggcaagat ccttagtgtt ggcaatcagt tgcaagatat agcacacttg 120 

aaaggcaaaa acattcaagt tttcactaca ttttttgatt aattcctgaa taatggctaa 18 0 

tgtgacttgt aaattaccag tacggtttct accaacatca tgatgagttt tatctttcaa 240 

aaaattaatc accttttcta atttgactct acgagtggat gcatagtata ataaataact 300 

taactcggac gagttgggtt ttttgtccac tgctttccca gcaggataac attgtaatat 360 

taacttttga tgtttatgtt gaaacaaatt cattcttgga tctggaagtt gaagaaacta 420 

ttgaatcaaa acaggattta attaaccaat agaaaagaag taactcttga gttaaaaagg 480 

atattcttga tgaaaaaaag gagaaaaaag gggaaagaag actctgaaaa tgaattaaag 54 0 

aaacaagaaa aaagtgatca aatgattgaa taaatgaaag taggtaaaaa atga 5 94 
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SEQUENCE LISTING 
<110> Hoechst Marion Roussel 

<120> ESSENTIAL GENES FROM C. ALBICANS AND A METHOD FOR 
SCRENING ANTIMYCOTIC SUBSTANCES USING SAID GENES 

<130> SEQID13 

<140=> 
<141> 

<160> 2 

<170> PatentIn Ver. 2.1 

<210> 1 
<211> 3771 
<212> DNA 

<213> Candida albicans 

<220> 

<221> CDS 

<222> (1) . . (3771) 

<220> 

<221> gene 

<222> (1) . , (3771) 

<223> Gene CaDR325 



<400> 1 

atg gat ata cca cca aaa cca act ctt aag gca att aag aaa ttt aga 

Met Asp lie Pro Pro Lys Pro Thr Leu Lys Ala lie Lys Lys Phe Arg 
15 10 15 

act ttg gat gaa ata aaa tat gcc atg aaa cat gtt ttc caa gat get 
Thr Leu Asp Glu lie Lys Tyr Ala Met Lys His Val Phe Gin Asp Ala 
20 25 30 

caa tta ggt tta gca gga cat aga aaa tta gtg gta att ttg aaa aat 
Gin Leu Gly Leu Ala Gly His Arg Lys Leu Val Val lie Leu Lys Asn 
35 40 45 

gta ttt aaa aaa gcc att gaa tta aat caa att aat ttc ttt gcc atg 
Val Phe Lys Lys Ala lie Glu Leu Asn Gin lie Asn Phe Phe Ala Met 
50 55 60 



48 



96 



144 



192 



tgt ttt act aaa ttg tta tct aaa gta tta cct ttg aaa aga gga gtt 



240 
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Cys Phe Thr Lys Leu Leu Ser Lys Val Leu Pro Leu Lys Arg Gly Val 
65 70 75 80 

ttg gca ggt gat aga ata gtc aaa ttt tgt tat ctg ttt gtt aat ggt 288 

Leu Ala Gly Asp Arg He Val Lys Phe Cys Tyr Leu Phe Val Asn Gly 
85 90 95 

ctt gta aaa gat gcc aat gaa gaa aaa cgt tec aaa gaa gaa gaa aaa 

Leu Val Lys Asp Ala Asn Glu Glu Lys Arg Ser Lys Glu Glu Glu Lys 
100 105 110 

gaa gaa aaa gac aaa gac gaa gac aaa gat acg aat gaa agt gat aaa 

Glu Glu Lys Asp Lys Asp Glu Asp Lys Asp Thr Asn Glu Ser Asp Lys 
115 120 125 

aat gaa gaa gat cag gaa gat caa gaa gga gaa gga gat caa gaa act 

Asn Glu Glu Asp Gin Glu Asp Gin Glu Gly Glu Gly Asp Gin Glu Thr 

130 135 140 

cca att teg gaa ttc ata tea tat ttg ata aaa tat tta ttg agt ggg 

Pro He Ser Glu Phe He Ser Tyr Leu He Lys Tyr Leu Leu Ser Gly 
145 150 155 160 

ata gag get aaa gat aaa ctg gtt cgt tat cgt gtt gta caa aca tta 

lie Glu Ala Lys Asp Lys Leu Val Arg Tyr Arg Val Val Gin Thr Leu 
165 170 175 

gca tac ttg gtt gaa ttc ttg acc gag ata cac gag aat aat aca ttg 576 

Ala Tyr Leu Val Glu Phe Leu Thr Glu He His Glu Asn Asn Thr Leu 
180 185 190 



336 



384 



432 



480 



528 



624 



672 



gaa gcg tta tat act tta tta agt aat agg eta caa gat aaa gag ctg 

Glu Ala Leu Tyr Thr Leu Leu Ser Asn Arg Leu Gin Asp Lys Glu Leu 
195 200 205 

teg ata cgt att caa get gtt gtg gca tta tea cat ttt caa tta ttt 

Ser He Arg He Gin Ala Val Val Ala Leu Ser His Phe Gin Leu Phe 
210 215 220 

gaa ttt agt att gaa ggt gat act gga gaa ttt gag gat gaa tta ata 720 

Glu Phe Ser He Glu Gly Asp Thr Gly Glu Phe Glu Asp Glu Leu He 

225 230 235 240 



tea agt aac caa att cag aat aaa ttg ata aat tec att caa aat gat 
Ser Ser Asn Gin He Gin Asn Lys Leu He Asn Ser He Gin Asn Asp 
245 250 255 



7 68 



gat agt cca gaa^gtc aga cgt gca gca tta atg aat ttg gtt aaa aca 



816 
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Asp Ser Pro Glu Val Arg Arg Ala Ala Leu Met Asn Leu Val Lys Thr 
260 265 270 



caa gat aca ata ccg att tta ctt gaa cga gcc aga gat tec aat tct 864 
Gin Asp Thr lie Pro lie Leu Leu Glu Arg Ala Arg Asp Ser Asn Ser 
275 280 285 



att aat aga aga ttg gtt tat tct aaa ata get cgt gaa tta ata act 912 
lie Asn Arg Arg Leu Val Tyr Ser Lys lie Ala Arg Glu Leu lie Thr 
290 295 300 



gat ttg gat gat ctt gaa ttt gaa gat agg gaa ttt tta tta aaa tgg 960 
Asp Leu Asp Asp Leu Glu Phe Glu Asp Arg Glu Phe Leu Leu Lys Trp 
305 310 315 320 



ggg tta aat gat cgt gat gaa act gtt aaa gca gcc gcc act aaa atg 1008 
Gly Leu Asn Asp Arg Asp Glu Thr Val Lys Ala Ala Ala Thr Lys Met 
325 330 335 



ctt acc att tat tgg tat caa tct gtc aat gaa gat tta tta gaa tta 1056 
Leu Thr lie Tyr Trp Tyr Gin Ser Val Asn Glu Asp Leu Leu Glu Leu 
340 345 350 



att gat caa 
lie Asp Gin 
355 

gca ttt ttt 
Ala Phe Phe 
370 

gaa tea tat 
Glu Ser Tyr 
385 

acg ttt tat 
Thr Phe Tyr 



gcc aat ttc 
Ala Asn Phe 



tta aat gtc 
Leu Asn Val 

aaa aat aaa 
Lys Asn Lys 

tgg aaa aat 
Trp Lys Asn 
390 

caa tat tgt 
Gin Tyr Cys 
405 

cet gaa tta 
Pro Glu Leu 
420 



aag agt get 
Lys Ser Ala 
360 

cca gaa gtt 
Pro Glu Val 
375 

eta act aca 
Leu Thr Thr 



aat gag aat 
Asn Glu Asn 



ctt gat ttg 
Leu Asp Leu 
425 



ata get gaa 
lie Ala Glu 



ctt gaa act 
Leu Glu Thr 
380 

gaa aag gca 
Glu Lys Ala 
395 

caa tta cat 
Gin Leu His 
410 

tea ata aca 
Ser lie Thr 



cag gee ata 
Gin Ala lie 
365 

att aaa att 
He Lys He 



ttc ttg atg 
Phe Leu Met 



get tta atg 
Ala Leu Met 
415 

tta gaa aag 
Leu Glu Lys 
430 



tta 1104 
Leu 

gat 1152 
Asp 

agg 1200 

Arg 

400 

gat 1248 
Asp 

tat 1296 
Tyr 



ttg tea gtg agg ttg aaa act ata aat gaa aat gaa aat tta gtt aag 1344 
Leu Ser Val Arg Leu Lys Thr He Asn Glu Asn Glu Asn Leu Val Lys 
435 440 445 



aca tgg gaa act tat aat gcc aag att gac gaa tta gat gat caa ata 



1392 
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Thr Trp Glu Thr Tyr Asn Ala Lys lie Asp Glu Leu Asp Asp Gin lie 
450 455 460 

ttt agt ctt gaa aac cag att tec aga ata aat act gat gcc gat aat 1440 

Phe Ser Leu Glu Asn Gin lie Ser Arg lie Asn Thr Asp Ala Asp Asn 
465 470 475 480 

ttc cgt aaa agt tta tct aac att gaa gaa gat att att gaa ate aat 1488 

Phe Arg Lys Ser Leu Ser Asn lie Glu Glu Asp lie lie Glu lie Asn 
485 490 495 

att get aag gat ttg ttc aaa aag aga att aaa caa ttg aaa aac aac 1536 

lie Ala Lys Asp Leu Phe Lys Lys Arg lie Lys Gin Leu Lys Asn Asn 
500 505 510 

agt ggg aat eta gaa gat ttg att act gaa gaa aat caa gag att get 1584 

Ser Gly Asn Leu Glu Asp Leu lie Thr Glu Glu Asn Gin Glu lie Ala 

515 520 525 

gat caa ate aag gat ttc ctg atg gaa gat ttg caa caa caa ttg gaa 1632 

Asp Gin lie Lys Asp Phe Leu Met Glu Asp Leu Gin Gin Gin Leu Glu 
530 535 540 

gat ate aat aaa aat ctt gat gaa att gaa cat cat cca gaa gat ata 1680 

Asp He Asn Lys Asn Leu Asp Glu He Glu His His Pro Glu Asp lie 
545 550 555 560 

acg get aaa tta gaa gaa ctt caa aca aaa tat gat tct tgt att agg 1728 

Thr Ala Lys Leu Glu Glu Leu Gin Thr Lys Tyr Asp Ser Cys He Arg 
565 570 575 



gcg ctt gaa ace act agt gaa ttg aaa att cag act gtt caa ate ttt 

Ala Leu Glu Thr Thr Ser Glu Leu Lys He Gin Thr Val Gin He Phe 

580 585 590 

gaa caa gaa cat gaa aat gat tgt ate cec ttt gta gat get ttg aaa 

Glu Gin Glu His Glu Asn Asp Cys He Pro Phe Val Asp Ala Leu Lys 
595 600 605 

gaa tta gaa ttc att att aat caa tta tta tta att gtt aaa gat ttt 

Glu Leu Glu Phe He He Asn Gin Leu Leu Leu He Val Lys Asp Phe 
610 615 620 

gat tat gga gat gaa atg gca aga aga aaa ttg tta cat ata ata aga 

Asp Tyr Gly Asp Glu Met Ala Arg Arg Lys Leu Leu His He He Arg 

625 630 635 640 



1776 



1824 



1872 



1920 



atg aca tta act gaa gat aaa tta cct gat gcg tta ata tea gtg gca 



1968 



2064 



2112 



2160 



2208 
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Met Thr Leu Thr Glu Asp Lys Leu Pro Asp Ala Leu lie Ser Val Ala 
645 650 655 

ctt aga gta tta cga gca ctt tct ata aat gaa aaa gat ttt gtt tec 2016 
Leu Arg Val Leu Arg Ala Leu Ser He Asn Glu Lys Asp Phe Val Ser 
660 665 670 

atg gcg gta gaa ata att act gat att cgt gat tct cga gat gat gaa 
Met Ala Val Glu He He Thr Asp lie Arg Asp Ser Arg Asp Asp Glu 
675 680 685 

gag ttc cat tct get gcc get aca ttt gat gat gat gat gat gat att 
Glu Phe His Ser Ala Ala Ala Thr Phe Asp Asp Asp Asp Asp Asp He 
690 695 700 

ttg gga aat ggt gat gat gaa tct caa caa tea tea tea etc agt gca 
Leu Gly Asn Gly Asp Asp Glu Ser Gin Gin Ser Ser Ser Leu Ser Ala 
705 710 715 720 

gta aca aag aag cga aga att gaa cca gat atg cca eea gat gat att 
Val Thr Lys Lys Arg Arg He Glu Pro Asp Met Pro Pro Asp Asp He 
725 730 735 

gtg tta aga tgt ctt acc atg aca caa tat gta ttg gaa gta att act 2256 
Val Leu Arg Cys Leu Thr Met Thr Gin Tyr Val Leu Glu Val He Thr 
740 745 750 

eat agt ttg gat gat eat ctt tea ttg agt tct att tac agt ggt att 2304 
His Ser Leu Asp Asp His Leu Ser Leu Ser Ser He Tyr Ser Gly He 
755 760 765 

gtc aat tat get att cag aat gaa teg aaa aag aaa tta tat ctt get 
Val Asn Tyr Ala He Gin Asn Glu Ser Lys Lys Lys Leu Tyr Leu Ala 
770 775 780 

ggg tta act tgt tta gga ctt tat tct tta att gat tec aaa att gcc 
Gly Leu Thr Cys Leu Gly Leu Tyr Ser Leu He Asp Ser Lys He Ala 
785 790 795 800 

aga att gca act aca aea tta tta ctg gea atg aga agt aat ggt gaa 
Arg He Ala Thr Thr Thr Leu Leu Leu Ala Met Arg Ser Asn Gly Glu 
805 810 815 

gaa gtg aaa gag att gga atg aaa get att gtg gat ata ttg gca att 2496 
Glu Val Lys Glu He Gly Met Lys Ala He Val Asp He Leu Ala He 
820 825 830 



2352 



2400 



2448 



tat ggt atg agt att ett gat aaa tea tct aaa tac aaa tat tea aga 



2544 
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Tyr Gly Met Ser lie Leu Asp Lys Ser Ser Lys Tyr Lys Tyr Ser Arg 

835 840 845 

atg ttt ttc aaa gtt tta aat tea ttt gat gca cca aaa tta caa tgc 2592 

Met Phe Phe Lys Val Leu Asn Ser Phe Asp Ala Pro Lys Leu Gin Cys 

850 855 860 

att gtc get gaa gga tta tgc aaa ttg ttt tta gcc gat att ttg tac 

lie Val Ala Glu Gly Leu Cys Lys Leu Phe Leu Ala Asp He Leu Tyr 

865 870 875 880 

aag act gac aaa egg agt tta ttt gga aat get att eaa ggt ggt ggt 

Lys Thr Asp Lys Arg Ser Leu Phe Gly Asn Ala He Gin Gly Gly Gly 

885 890 895 

ggt ggt ggt ggt ggt aat gat gat cea act ace aec aat gac gat gaa 2736 

Gly Gly Gly Gly Gly Asn Asp Asp Pro Thr Thr Thr Asn Asp Asp Glu 
900 905 910 



act gaa gaa gaa aca gat ega gag cat gaa aag cat tta ttt gaa gcg 

Thr Glu Glu Glu Thr Asp Arg Glu His Glu Lys His Leu Phe Glu Ala 

915 920 925 

att gta ctt att tat ttc aac ccc aac acc aaa tea aat caa gaa tta 

He Val Leu He Tyr Phe Asn Pro Asn Thr Lys Ser Asn Gin Glu Leu 

930 935 940 

caa caa att ttg tea ttt tgt att cca gtt tat gcc ttt tet cat ata 

Gin Gin He Leu Ser Phe Cys He Pro Val Tyr Ala Phe Ser His He 

945 950 955 960 

aat cat caa ate aat tta get gca gtt agt ggt gat gtt att tat cga 

Asn His Gin He Asn Leu Ala Ala Val Ser Gly Asp Val He Tyr Arg 

965 970 975 

ctt ttc act gaa aca gaa aca gaa tta tea cca agt gtt ata ate cct 

Leu Phe Thr Glu Thr Glu Thr Glu Leu Ser Pro Ser Val He He Pro 

980 985 990 

eaa tta ata tea tgg tgt gat cct cga aat tta gtt aaa tta teg aat 

Gin Leu He Ser Trp Cys Asp Pro Arg Asn Leu Val Lys Leu Ser Asn 

995 1000 1005 

gag gaa ata aat eaa gca aca tea cat tta tgg caa tgt gtt tat tta 

Glu Glu He Asn Gin Ala Thr Ser His Leu Trp Gin Cys Val Tyr Leu 

1010 1015 1020 



2640 



2688 



2784 



2832 



2880 



2928 



2976 



3024 



3072 



tta caa gtg gtt. gaa caa gta gat get 



cgt aat gtt aaa aga tgc ate 



3120 
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Leu Gin Val Val Glu Gin Val Asp Ala Arg Asn Val Lys Arg Cys He 
1025 1030 1035 1040 

att aac aat ttg aat aaa ttt cat ata acg gaa gaa tta gag tea aat 3168 

lie Asn Asn Leu Asn Lys Phe His He Thr Glu Glu Leu Glu Ser Asn 
1045 1050 1055 

caa tta caa get tta att aaa get ctt gat get aca gtt gaa tta ttt 3216 

Gin Leu Gin Ala Leu He Lys Ala Leu Asp Ala Thr Val Glu Leu Phe 

1060 1065 1070 

act aat aat gaa gat aac cct aat ttt ate ttg gat aaa cca aca aag 3264 

Thr Asn Asn Glu Asp Asn Pro Asn Phe He Leu Asp Lys Pro Thr Lys 
1075 1080 1085 

aag aat ttt gat act ttt att gaa tea ata aag aat aaa ttg gaa att 3312 

Lys Asn Phe Asp Thr Phe He Glu Ser He Lys Asn Lys Leu Glu He 
1090 1095 1100 

get caa aaa aga gaa gaa aat gaa ctg att aaa agt ggt aca aat tea 3 360 

Ala Gin Lys Arg Glu Glu Asn Glu Leu He Lys Ser Gly Thr Asn Ser 
1105 1110 1115 1120 

ata tta cat gaa tta gat gat tta gat att gga act gga gag agt agt 3408 

He Leu His Glu Leu Asp Asp Leu Asp He Gly Thr Gly Glu Ser Ser 
1125 1130 1135 

caa ata tet ata aaa tea gaa aca aaa aga aga gat ctg gat cga tet 3456 

Gin He Ser He Lys Ser Glu Thr Lys Arg Arg Asp Leu Asp Arg Ser 

1140 1145 1150 

ctg caa gtt agt aaa act acg tea cca gaa act tea gaa aat gaa gat 3504 

Leu Gin Val Ser Lys Thr Thr Ser Pro Glu Thr Ser Glu Asn Glu Asp 
1155 1160 1165 

gaa gag gat gat aat gag gag gag gaa caa gag aag aag aaa agt ttt 3 552 

Glu Glu Asp Asp Asn Glu Glu Glu Glu Gin Glu Lys Lys Lys Ser Phe 
1170 1175 1180 

act gat gga aaa aat aaa ctt gaa eta aag gea gat aag cca ate aca 3 600 

Thr Asp Gly Lys Asn Lys Leu Glu Leu Lys Ala Asp Lys Pro He Thr 
1185 1190 1195 1200 

ttt aaa get gaa gae aag agg gaa ggg tea gtt gaa aca gat cat ggt 3 64 8 

Phe Lys Ala Glu Asp Lys Arg Glu Gly Ser Val Glu Thr Asp His Gly 
1205 1210 1215 



caa gaa caa gtt eta gtt gaa tea aag aaa gtc att gat agt aat gtt 



3696 
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Gin Glu Gin Val Leu Val Glu Ser Lys Lys Val lie Asp Ser Asn Val 
1220 1225 1230 

gaa gat tct tta gaa gat ata gat aag ttt tta gaa gaa gca gat gat 3744 

Glu Asp Ser Leu Glu Asp lie Asp Lys Phe Leu Glu Glu Ala Asp Asp 
1235 1240 1245 

gtt gat tat ggt gat att tea atg gat 3771 

Val Asp Tyr Gly Asp lie Ser Met Asp 
1250 1255 



<210> 2 
<211> 1257 
<212> PRT 

<213> Candida albicans 
<400> 2 

Met Asp He Pro Pro Lys Pro Thr Leu Lys Ala He Lys Lys Phe Arg 
15 10 15 

Thr Leu Asp Glu He Lys Tyr Ala Met Lys His Val Phe Gin Asp Ala 
20 25 30 

Gin Leu Gly Leu Ala Gly His Arg Lys Leu Val Val He Leu Lys Asn 
35 40 45 

Val Phe Lys Lys Ala He Glu Leu Asn Gin He Asn Phe Phe Ala Met 
50 55 60 

Cys Phe Thr Lys Leu Leu Ser Lys Val Leu Pro Leu Lys Arg Gly Val 
65 70 75 80 

Leu Ala Gly Asp Arg He Val Lys Phe Cys Tyr Leu Phe Val Asn Gly 
85 90 95 

Leu Val Lys Asp Ala Asn Glu Glu Lys Arg Ser Lys Glu Glu Glu Lys 
100 105 110 

Glu Glu Lys Asp Lys Asp Glu Asp Lys Asp Thr Asn Glu Ser Asp Lys 
115 120 125 

Asn Glu Glu Asp Gin Glu Asp Gin Glu Gly Glu Gly Asp Gin Glu Thr 
130 135 140 



Pro He Ser Glu Phe He Ser Tyr Leu He Lys Tyr Leu Leu Ser Gly 
145 150 155 160 
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lie Glu Ala Lys Asp hys Leu Val Arg Tyr Arg Val Val Gin Thr Leu 
165 170 175 

Ala Tyr Leu Val Glu Phe Leu Thr Glu lie His Glu Asn Asn Thr Leu 
180 185 150 

Glu Ala Leu Tyr Thr Leu Leu Ser Asn Arg Leu Gin Asp Lys Glu Leu 
195 200 205 

Ser lie Arg lie Gin Ala Val Val Ala Leu Ser His Phe Gin Leu Phe 
210 215 220 

Glu Phe Ser lie Glu Gly Asp Thr Gly Glu Phe Glu Asp Glu Leu lie 
225 230 235 240 

Ser Ser Asn Gin lie Gin Asn Lys Leu lie Asn Ser He Gin Asn Asp 
245 250 255 

Asp Ser Pro Glu Val Arg Arg Ala Ala Leu Met Asn Leu Val Lys Thr 
260 265 270 

Gin Asp Thr He Pro He Leu Leu Glu Arg Ala Arg Asp Ser Asn Ser 
275 280 285 

He Asn Arg Arg Leu Val Tyr Ser Lys He Ala Arg Glu Leu He Thr 
290 295 300 

Asp Leu Asp Asp Leu Glu Phe Glu Asp Arg Glu Phe Leu Leu Lys Trp 
305 310 315 320 

Gly Leu Asn Asp Arg Asp Glu Thr Val Lys Ala Ala Ala Thr Lys Met 
325 330 335 

Leu Thr He Tyr Trp Tyr Gin Ser Val Asn Glu Asp Leu Leu Glu Leu 
340 345 350 

He Asp Gin Leu Asn Val Lys Ser Ala He Ala Glu Gin Ala He Leu 
355 360 365 

Ala Phe Phe Lys Asn Lys Pro Glu Val Leu Glu Thr He Lys He Asp 
370 375 380 

Glu Ser Tyr Trp Lys Asn Leu Thr Thr Glu Lys Ala Phe Leu Met Arg 
385 390 395 400 



Thr Phe Tyr Gin Tyr Cys Asn Glu Asn Gin Leu His Ala Leu Met Asp 
405 410 415 



■/A 
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Ala Asn Phe Pro Glu Leu Leu Asp Leu Ser lie Thr Leu Glu Lys Tyr 
420 425 430 

Leu Ser Val Arg Leu Lys Thr lie Asn Glu Asn Glu Asn Leu Val Lys 
435 440 445 

Thr Trp Glu Thr Tyr Asn Ala Lys lie Asp Glu Leu Asp Asp Gin lie 
450 455 460 

Phe Ser Leu Glu Asn Gin He Ser Arg He Asn Thr Asp Ala Asp Asn 
465 470 475 480 

Phe Arg Lys Ser Leu Ser Asn He Glu Glu Asp He He Glu He Asn 
485 490 495 

He Ala Lys Asp Leu Phe Lys Lys Arg He Lys Gin Leu Lys Asn Asn 
500 505 510 

Ser Gly Asn Leu Glu Asp Leu He Thr Glu Glu Asn Gin Glu He Ala 
515 520 525 

Asp Gin He Lys Asp Phe Leu Met Glu Asp Leu Gin Gin Gin Leu Glu 
530 535 540 

Asp He Asn Lys Asn Leu Asp Glu He Glu His His Pro Glu Asp He 
545 550 555 560 

Thr Ala Lys Leu Glu Glu Leu Gin Thr Lys Tyr Asp Ser Cys He Arg 
565 570 575 

Ala Leu Glu Thr Thr Ser Glu Leu Lys He Gin Thr Val Gin He Phe 
580 585 590 

Glu Gin Glu His Glu Asn Asp Cys He Pro Phe Val Asp Ala Leu Lys 
595 600 605 

Glu Leu Glu Phe He He Asn Gin Leu Leu Leu He Val Lys Asp Phe 
610 615 620 

Asp Tyr Gly Asp Glu Met Ala Arg Arg Lys Leu Leu His He He Arg 
625 630 635 640 

Met Thr Leu Thr Glu Asp Lys Leu Pro Asp Ala Leu He Ser Val Ala 
645 650 655 



Leu Arg Val Leu Arg Ala Leu Ser He Asn Glu Lys Asp Phe Val Ser 
660 665 670 
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Met Ala Val Glu lie He Thr Asp He Arg Asp Ser Arg Asp Asp Glu 
675 680 685 

Glu Phe His Ser Ala Ala Ala Thr Phe Asp Asp Asp Asp Asp Asp He 
690 695 700 

Leu Gly Asn Gly Asp Asp Glu Ser Gin Gin Ser Ser Ser Leu Ser Ala 
705 710 715 720 

Val Thr Lys Lys Arg Arg He Glu Pro Asp Met Pro Pro Asp Asp He 
725 730 735 

Val Leu Arg Cys Leu Thr Met Thr Gin Tyr Val Leu Glu Val He Thr 
740 745 750 

His Ser Leu Asp Asp His Leu Ser Leu Ser Ser He Tyr Ser Gly He 
755 760 765 

Val Asn Tyr Ala He Gin Asn Glu Ser Lys Lys Lys Leu Tyr Leu Ala 
770 775 780 

Gly Leu Thr Cys Leu Gly Leu Tyr Ser Leu He Asp Ser Lys He Ala 
785 790 795 800 

Arg He Ala Thr Thr Thr Leu Leu Leu Ala Met Arg Ser Asn Gly Glu 
805 810 815 

Glu Val Lys Glu He Gly Met Lys Ala He Val Asp He Leu Ala He 
820 825 830 

Tyr Gly Met Ser He Leu Asp Lys Ser Ser Lys Tyr Lys Tyr Ser Arg 
835 840 845 

Met Phe Phe Lys Val Leu Asn Ser Phe Asp Ala Pro Lys Leu Gin Cys 
850 855 860 

He Val Ala Glu Gly Leu Cys Lys Leu Phe Leu Ala Asp He Leu Tyr 
865 870 875 880 

Lys Thr Asp Lys Arg Ser Leu Phe Gly Asn Ala He Gin Gly Gly Gly 
885 890 895 

Gly Gly Gly Gly Gly Asn Asp Asp Pro Thr Thr Thr Asn Asp Asp Glu 
900 905 910 



Thr Glu Glu Glu Thr Asp Arg Glu His Glu Lys His Leu Phe Glu Ala 
915 920 925 



o 
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lie Val Leu lie Tyr Phe Asn Pro Asn Thr Lys Ser Asn Gin Glu Leu 
930 935 940 

Gin Gin He Leu Ser Phe Cys He Pro Val Tyr Ala Phe Ser His He 

945 950 955 960 

Asn His Gin He Asn Leu Ala Ala Val Ser Gly Asp Val He Tyr Arg 

965 970 975 

Leu Phe Thr Glu Thr Glu Thr Glu Leu Ser Pro Ser Val He He Pro 

980 985 990 

Gin Leu He Ser Trp Cys Asp Pro Arg Asn Leu Val Lys Leu Ser Asn 
995 1000 1005 

Glu Glu He Asn Gin Ala Thr Ser His Leu Trp Gin Cys Val Tyr Leu 
10X0 1015 1020 

Leu Gin Val Val Glu Gin Val Asp Ala Arg Asn Val Lys Arg Cys He 

025 1030 1035 1040 

He Asn Asn Leu Asn Lys Phe His He Thr Glu Glu Leu Glu Ser Asn 

1045 1050 1055 

Gin Leu Gin Ala Leu He Lys Ala Leu Asp Ala Thr Val Glu Leu Phe 

1060 1065 1070 

Thr Asn Asn Glu Asp Asn Pro Asn Phe He Leu Asp Lys Pro Thr Lys 
1075 1080 1085 

Lys Asn Phe Asp Thr Phe He Glu Ser He Lys Asn Lys Leu Glu He 
1090 1095 1100 

Ala Gin Lys Arg Glu Glu Asn Glu Leu He Lys Ser Gly Thr Asn Ser 

105 1110 1115 1120 

He Leu His Glu Leu Asp Asp Leu Asp He Gly Thr Gly Glu Ser Ser 

1125 1130 1135 

Gin He Ser He Lys Ser Glu Thr Lys Arg Arg Asp Leu Asp Arg Ser 

1140 1145 1150 

Leu Gin Val Ser Lys Thr Thr Ser Pro Glu Thr Ser Glu Asn Glu Asp 
1155 1160 1165 



Glu Glu Asp Asp Asn Glu Glu Glu Glu Gin Glu Lys Lys Lys Ser Phe 
1170 1175 1180 
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Thr Asp Gly Lys Asn Lys Leu Glu Leu Lys Ala Asp Lys Pro lie Thr 
185 1190 1195 1200 

Phe Lys Ala Glu Asp Lys Arg Glu Gly Ser Val Glu Thr Asp His Gly 
1205 1210 1215 

Gin Glu Gin Val Leu Val Glu Ser Lys Lys Val He Asp Ser Asn Val 
1220 1225 1230 

Glu Asp Ser Leu Glu Asp He Asp Lys Phe Leu Glu Glu Ala Asp Asp 
1235 1240 1245 



Val Asp Tyr Gly Asp He Ser Met Asp 
1250 1255 
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SEQUENCE LISTING 



<110> Hoechst Marion Roussel 

<12 0> ESSENTIAL GENES FROM C. ALBICANS AND A METHOD FOR 
SCRENING ANTIMYCOTIC SUBSTANCES USING SAID GENES 

<130> SEQID14 

<140> 
<141> 

<160> 1 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 603 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Homologous 
fragment to Sc yDR325 

<400> 1 

ctgtttgtta atggtcttgt aaaagatgcc aatgaagaaa aacgttccaa agaagaagaa 60 
aaagaagaga aagacaaaga caaagacaaa gatacgaatg aaagtgataa aaatgaagaa 12 0 
gatcaggaag atcaagaagg agaaggagat caagaaactc caatttcgga attcatatca 180 
tatttgataa aatatttatt gagtgggata gaggctaaag ataaactggt tcgttatcgt 240 
gttgtacaaa cattagcata cttggttgaa ttcttgaccg agatacacga gaataataca 300 
ttggaagcgt tatatacttt attaagtaat aggctacaag ataaagagct gtcgatacgt 3 60 
attcaagctg ttgtggcatt atcacatttt caattatttg aatttagtat tgaaggtgat 42 0 
actggagaat ttgaggatga attaatatca agtaaccaaa ttcagaataa attgataaat 480 
tccattcaaa atgatgatag tccagaagtc agacgtgcag cattaatgaa tttggttaaa 54 0 
acacaagata caataccgat tttacttgag cgagccagag attccaattc tattaataga 600 



aga 



603 
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SEQUENCE LISTING 



<110> Hoechst Marion Roussel 

<120> ESSENTIAL GENES FROM C. ALBICANS AND A METHOD FOR 
SCRENING ANTIMYCOTIC SUBSTANCES USING SAID GENES 

<130> SEQID15 

<140> 
<141> 

<160> 1 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 581 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Homologous 
fragment to Sc YDR325 

<400> 1 

ggggttaaat gatcgtgatg aatctgttaa agcagccgcc tttaaaatgc taaccattta 60 
ttggtatcaa tctgtcaatg aagatttatt agaattaatt gatcaattaa atgtcagaag 120 
tgctatagct gaacaggcca tattagcatt ttttaaaaat aaaccagaag ttcttgcaac 180 
tattaaaatt gatgaatcat attggaaaaa tctaactaca gaaaaggcat tcttgatgag 240 
gacgttttat caatattgta atgagaatca attacatgct ttaatggatg ccaatttccc 300 
tgaattactt gatttgtcaa taacattaga aaagtatttg tcagtgaggt tgaaaacaat 360 
aaatgaaaat gaaaatttaa ttaagacatg ggaaacttat aatgccaaga ttgacgaatt 420 
agatgatcaa atatttagtc ttgaaaacca gatttccaga ataaatactg atgccgataa 480 
tttccgtaaa agtttatcta acattgaaga agatattatt gaaatcaata ttgctaagga 540 
tttgttcaaa aagagaatta aacaattgaa aaactgagca c 581 
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SEQUENCE LISTING 



<110> Hoechst Marion Roussel 

<12 0> ESSENTIAL GENES FROM C. ALBICANS AND A METHOD FOR 
SCRENING ANTIMYCOTIC SUBSTANCES USING SAID GENES 

<130> SEQID16 

<140> 
<141> 

<160> 1 

<170> Patentin Ver . 2.1 

<210> 1 
<211> 662 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Homologous 
fragment to Sc YDR325 

<400> 1 

tggtgactca attcatttga tgcaccaaaa ttacaatgca ttgtcgctga gtagattatg 60 

caaattgttt ttagccgata ttttgtacaa gactgacaaa cggatttatt tggaaatgct 12 0 

attcaaggtg gtggtggtgg tgatgatcca actaccacca atgacgatga aactgaagaa 180 

gaaacagatc gagagcatga aaagcattta tttgaagcga ttgtacttat ttatttcaac 240 

cccaacacca aatcaaatca agaattacaa caaattttgt cattttgtat tccagtttat 3 00 

gccttttctc atataaatca tcaaatcaat ttagctgcag ttagtggtga tgttatttat 360 

cgacttttca ctgaaacaga aacagaatta tcaccaagtg ttataatccc tcaattaata 42 0 

tcatggtgtg atcctcgaaa tttagttaaa ttatcgaatg aggaaataaa tcaagcaaca 480 

tcacatttat ggcaatgtgt ttatttatta caagtggttg aacaagtaga tgctcgtaat 540 

gttaaaagat gcatcattaa caatttgaat aaatttcata taacggaaga attagaatca 600 

aatcaattac aagctttaat taaagctctt gatgctacag ttgaattatt tactaataat 660 



ga 



662 
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SEQUENCE LISTING 



<110> Hoechst Marion Roussel 

<120> ESSENTIAL GENES FROM C. ALBICANS AND A METHOD FOR 
SCREENING SUBSTANCES USING SAID GENES 

<130> SEQID17 

<140> 
<141> 

<160> 1 

<170> PatentIn Ver. 2.1 

<210> 1 
<211> 231 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Homologous 
fragment to Sc YORllO 

<400> 1 

atatgtgttg atagttacac atgcagcaac gaaaattgct ttaggatcag ctttattaca 60 

gttaaaatca gttactgatg ttatagatga taatcaaact gtgttacgtg ctggtgcatg 120 

ttcattatcc aaatttgtta gagatggcga agataaaacc aatcatacta ttcaatggaa 180 

aattgtcatg aatggtaatt gtgaattctt gacacagggt gaagaaatga a 231 



